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Alattening mill 
accurately shapes 
2000 ft. of wire per min. 


... with help of 
TIMKEN‘ bearings 


HE 3-stand wire flattening mill pictured 

at left, in operation at the Ansonia, Conn. 
branch of The American Brass Company, rolls 
up to 2000 feet of brass or copper wire per 
minute. It reduces the wire and changes its 
shape by rolling both flatwise and edgewise. 
To maintain accuracy at high speeds, The 
Torrington Manufacturing C ompany uses 62 
Timken” tapered roller bearings on the roll 
necks and on the reduction drives. 
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Timken bearings hold the roll necks rigid, 
insure greater accuracy in the finished prod- 
uct. That’s because Timken bearings take 
both the radial and thrust loads in any com- 
bination. They also reduce the amount of 
power required to run the mill because the true 
rolling motion and smooth surface finish of 
Timken bearings practically eliminate friction. 

On the reduction gears, Timken bearings 
keep shafts in proper alignment, keep gears 
meshing accurately with a minimum of wear. 
There’s less chance of breakdowns caused 
by excessive gear wear. 

Always specify Timken bearings in the 
equipment you build or buy. Look for the 
trade-mark “Timken” stamped on every bear- 
ing. The Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ““TIMROSCO”. 


TAPERED ROLLER BEARINGS 





NOT JUST A BALL (_) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL“ AND THRUST LOADS OR ANY COMBINATION 





THE THREE CUTLER-HAMMER STARS 


x** 


STAND FOR THREE NEW STANDARDS 


Electrical interlocks... 


Up to four extra control circuits may be added by sim- 
ple installation of interlock blocks. Contacts can be 


normally open, normally closed, or both. A screw driver 
is the only tool needed. 








Adjustable overload coils... 


Each heater coil can be placed in any of four positions 
to permit adjustment of the overload protection to 
within 3% of the motor rating...compared to 10% 
or 12% on competitive control. 




















Better performance is more than a mere claim in the spectacular 
new Cutler-Hammer “\x\>r Motor Control. Field tested for more 
than two years in hundreds of the most difficult jobs before it was 
ever released for sale. Compared with every make of control by 
actual users...to have most say, “Better than anything we have ever 
used’ Loaded with new features, a few of which are described all 
too briefly above. Try it now! Order from your nearby Cutler- 
Hammer Authorized Distributor today. CUTLER-HAMMER, Inc., 
1269 St. Paul Avenue, Milwaukee 1, Wisconsin. 


CUTLER-HAMMER * x 





<+¢ installs easier 


works better 
Ke lasts longer 
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Full three-phase protection... 


Another Cutler-Hammer “‘first’’ Now the widely demanded three- 
coil overload protection, so necessary to prevent single-phasing 
motor burn-outs, is here as an optional feature in standard 
starter constructions and enclosures. Complete 3-Phase protection 
..without the high cost of special starter assemblies or the 
many problems of cumbersome off-size enclosures. 





e MOTOR CONTRO! 
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RAMULESS 
TUBE 











IMUNLILS 


Every improvement in seamless tube mill 

equipment has been developed by the combined ef- 
forts of the steel industry and Aetna-Standard. 
That’s one reason why Aetna-Standard builds more 
seamless tube mills than all companies combined. 

If you contemplate adding tube facilities or 
revamping existing equipment, call in Aetna- 
Standard. Such data as costs, rates of production, 
amortization, equipment details, will give you 
good information on which to base a decision. 

Only from Aetna-Standard can you obtain 

this authoritative guidance. 





SUBSIDIARY and ASSOCIATED COMPANIES 


Head Wrightson Machine Company, Ltd., Middlesbrough, England — 
Great Britain, Finland, Sweden, Norway, Denmark, ‘Unten of South 
Africa, Northern and Southern Rhodesia. 

Aetna-Standard Engineering Company, Ltd., Toronto, Ontario, Canada. 

M. Castellvi, Inc., New York, N. Y¥. — Mexico, Central and South 
America. 

Societe de Constructions de Montbard, Paris, France — France, Bel- 
gium, Holland, Luxembourg, Switzerland. 

Demag Aktiengesellschaft, Duisburg, Germany — Germany, Austria, 


“7 
: Yugoslavia, Greece, Turkey, Egypt 
- fae Compagnia Italiana Forme Acciaio, Milano, Italy — Italy. 
: Aetna-Japan Company, Ltd., Tokyo, Japan — Japa 


PLANTS IN WARREN. OHIO + ELLWOOD CIT MNCYI Hale & _ Inc., Akron, Ohio — Repsccontative for the Rubber 
, ; 


Industr 
Standard Sectecntes Company, Ellwood City, Pa. 
Trans-World Traders, Pittsburgh, Pa. 





Designers and Builders to the Ferrous, 
Non-Ferrous, Leather, Rubber, and Plastic Industries 


WE HARNESS 
UNSEEN 
FORCES... 


TO GIVE You GREATER 


LIFTING POWER! 


The lifted load takes on a “new 
look” when you swing an EC&éM 
Type SW ALL-WELDED MAG- 
NET into operation. Each lift is 
wider... heavier... anda 
greater pay load. 


This greater lifting power re- 
sults from the EC&M all-welded 
design, which permits better 
space proportioning for magnet 
windings and eliminates load- 
limiting air gaps. When you 
turn on the current, invisible 
magnetic lines of force flow ra- 
dially out from the center pole 
across the load and back into 
the magnet case through the 
outer pole ring. The magnetic 
path is constant... no air gaps 
at pole shoes. 


Whether you are handling pig 
or scrap iron . . .or any other fer- 
rous materials or products... 
there’s an EC&M Type SW all- 
welded magnet to meet your 
individual requirements. 


0" 


TTT 


CHECK THESE FEATURES: EC&M Type SW all-welded 
magnets are sealed against moisture . . . inner and 
outer poles are welded for snug fit . . . pole pieces are 
tenewable .. . wider working surface and bigger pay 
loads result from elimination of recesses for 

bolts . . . greater mechanical strength with- 

stands rough handling and assures longer 

service life ... maximum operating efficiency 

means substantial savings in time and results 

in top economy. 


FOR DETAILS AND SPECIFICATIONS, 
WRITE TODAY FOR BULLETIN 900. 


ae 
= LIFT MORE FOR LESS 
—— WITH EC&M LIFTING MAGNETS! 


— 
« —s 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 East 79th Street Cleveland 4, Ohio 
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IN 193 5, Morgan Construction Company, ever 


on the alert for improvements in roll neck bearings, was a 
pioneer in the use of cadmium nickel alloys to replace 


babbitt as the bearing metal in MORGOIL Bearings. 
World War II interrupted our research program but 


IN 1946 we turned our attention to aluminum 
alloy bearing metals. For six years we carried on an 
extensive investigation in co-operation with the Research 
and Development Division of the Aluminum Company 


of America. Aluminum alloy bushings were tested in 


MORGOIL Bearings on all types of 

















2-high and 4-high mills in the plants 



































of many of our customers and have 























definitely proved their superiority 
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under the most grueling of operating 


conditions. IN 1952 our pro- 


duction of bushings was changed to 








the aluminum alloy type. We are 
confident that this marked another 
important milestone in the develop- 
ment of the most rugged, most de- 


pendable and most economical roll 
neck bearing — MORGOIL. 
« 


MORGAN CONSTRUCTION CO. 
WORCESTER, MASSACHUSETTS 


















































English Representative: International Construction Company, Lid, 




















56 Kingsway, London, W.C. 2, England 























MORGOIL 


ROLL NECK BEARINGS 
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Continental Steel’ 


Operation 








Roughing stand drives in the motor 
room, The 400-hp, 300/900-rpm de 
motor in the background drives stands 
1 and 2, and the 1500-hp, 300/750- 
rpm dc motor in the foreground drives 
roughing stands 3 through 8. 







Intermediate stand drives in motor 
room, Three of the four 800-hp, 
300/900-rpm de motors driving stands 
9 through 16. Larger rods are taken 
directly from these stands without pass- 
ing through the finishing stands. 

















Motor room for continuous rod mill. 
Allis-Chalmers equipment, including 
drive motors, series exciter sets, Reg- 
ulex sets, switchgear, motor-generator 
sets and transformers, furnishes co- 
ordinated power to hold precision 
speeds required in rod mill operation. 





Finishing stand drive in the mil! 
proper. This Allis-Chalmers 2000-hp, 
300/600-rpm de motor drives stands 
17 through 22. Any number of these 
six stands may be used to run a variety 
of small rod sizes. 





| NEW ROD 





MILL 





at Kokomo, Indiana 


AN IMPORTANT PART of Continental Steel 
Corporation’s expansion program to satisfy 
growing demands for their wire products is the 
specially designed Allis-Chalmers equipment 
controlling and driving the 22 stands in this all- 
new continuous rod mill. 


Allis-Chalmers motors and controls are re- 
sponsible for furnishing the precision speeds re- 
quired in processing rod from billet to finished 
product. Each stand must be perfectly coordi- 
nated with the others to receive and pass rod 
from a starting speed equal to a walk and pro- 
gressing to a finishing speed approximating 60 
miles per hour. 


Simplified Control 


The seven drive motors are standard rolling mill 
types, engineered to meet the mill requirements 
and to operate through a simplified speed control 
system regulating motor field circuits with indi- 
vidual series exciters. Satisfactory mill opera- 
tion, running three rods simultaneously, has pro- 
duced 24 coarse and fine rod sizes from 0.218 to 
0.681 inch, with projected use up to 1.125 inches. 


This mill system gives Continental the benefits 




















Power, Electrical, Processing 


LLIS-CHALMERS 


UIC me 


of flexibility and adaptability, with quality 
control not limited to a particular product size. 
Simplified control and durability are features 
Allis-Chalmers engineers have used to assure 
low maintenance costs. 


For specific information on control, drives, and 
other electrical equipment to meet the needs of 
your expansion or conversion program, contact 
A-C office nearest you or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. a-4ist 


Regulex is an Allis-Chalmers trademark, 



















Pulpit control for rod processing. From this 
vantage point the operator controls stand 
speeds varying from 38 to 114 feet per minute 
at the start of roughing, to finishing speeds of 
5000 feet per minute. 


Variable voltage control panel (left) in 
the motor room for the main drive motors. 


AC 


ALLIS- CHALMERS 
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1. Center line of slidewire 
and shaft 








2. Control cams 
3. Balancing motor 


4. Spring-loaded 
no-backlash drive 


5. Control slidewires 


6. Measuring slidewire 


] 





POWER IS 
PERFORMANCE 





This partially dis-assembled view of Speed- 
omax shows its simple line-shaft construction. 
Shaft and motor are carrying a partial load of 
slidewires and cams for signal and control de- 
vices. Several more can be added; only limit 
is physical space on shaft. 


waeeaies 
a 





...and Speedomax” Instruments lead 
with “huge” 12-watt balancing motors! 


m@ Today’s Speedomax 
instruments provide from 2 
to 4 times more power in 
their balancing motors than 
do any other available elec- 
tronic controllers, re- 
corders or indicators. 

Because of this power, you'll find the instrument 


exceptionally fast, agile and dependable, whether 
the task is routine or unusual. 





Do you want to control a process automatically 
on a time-temperature program—heat, hold and 
cool at specified rate? We'll put all the extra 
“gear” on the instrument; give you program 
control by either of the two standard methods 
(cam-operated or motor-operated); actuate the 
control valve by either air or electricity; and the 
whole set-up will operate as effectively as the 
simplest on-off control. 

And if you want another meter, somewhere else 
in the plant, to show what’s going on in the process, 
we'll put another slidewire on the instrument’s 
3¢” steel shaft, feed it and the remote meter with 


a “clean” electric supply and give you remote 
information that you can’t tell from the original. 
Because of the ample power, you don’t lose sensitivity 
when you load a Speedomax. 


An ample safety factor is as useful in an instru- 
ment as in any other industrial equipment. Why 
not investigate Speedomax for your plant’s elec- 
tronic potentiometers and bridges? You'll find the 
types described in Catalog ND46(1), and addi- 
tional information about unusual industrial and 
scientific uses in Technical Publication ND46. 
Either or both will be sent on request to our 
nearest office or to 4942 Stenton Ave., Phila. 44, Pa. 


1 
LEEDS IN NORTHRUP 


instruments |} || automatic controls e furnaces 
' +i 





IRON AND STEEL ENGINEER, MARCH, 1954 


eeeseeeeeeeee eee 


ad ane i ie DS 


Mh. ee 6b on Vn LL 


onthe 








Complete Rolling Mill Installations 


SLABBING MILLS Mills complete with 

UNIVERSAL MILLS Auxiliary Equipment 
PLATE MILLS x*e 

HOT STRIP MILLS CONTINENTAL CHIPPER BILLET MILLS 

COLD STRIP MILLS ROLL LATHES 


* 





* 
BLOOMING MILLS 


, . CASTINGS carbon and alloy steel 
STRUCTURAL MILLS 


from 25 to 300,000 pounds 
RAIL MILLS 


ROLLS iron, alloy iron and _ steel 
ROD MILLS rolls for all types of rolling mills 
TEMPER MILLS SPECIAL MACHINERY MERCHANT MILLS 

W ELDMENTS — fabricated steel 


plate or cast-weld design 


Plants at 
Kast Chicago, Ind. ¢ Wheeling, W. Va. « Pittsburgh, Pa. 





CHICAGO ¢ PITTSBURGH 


























RESEARCH DEPARTMENT 


available to 


PRODUCERS and PROCESSORS 


of metals and metal products showing several of ‘the continuous and 


Sen @ The EF research department is equipped 


with gas-fired, oil-fired and electrically heated 
continuous and batch units including,— con- 
tinuous wire mesh furnaces;— endothermic 
and exothermic special atmosphere genera- 
tors; — forced circulation bell furnaces; —a 
continuous roller hearth furnace for treating 
commercial widths of ferrous and non-fer- 
rous strip;— and other equipment. 


Consequently, — from test runs — we can 
determine accurately the combination of tem- 
perature, time cycle, atmosphere and other 
factors needed to produce the exactly desired 
result,— assuring — in advance — the efficient 
performance of EF furnaces fully up to 
specification. 


Many large companies have drawn 
liberally upon this department in developing 
new products, and new techniques. Our 
facilities are available to YOU also — for 
YOUR research or development work, either 
gratis or for a moderate fee, depending upon 
the nature of the experiment. We will be glad 
to schedule time for your technicians, or write 
today for our 12 page booklet, “Research 
Facilities”. It describes the equipment we 
can place at your disposal. 
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Gas-Fired, Oil-Fired 


for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
wuson st. 10a... <deabowe - ho 





General view of the research department 


batch type experimental furnaces. 








View of combination gas-fired and electric continuous furnace 

equipped with flame preheating burn-off or oxidizing section 

and controlled heating, soaking and cooling zones, for 
producing various surface conditions on strip. 
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Direct gas-fired forced circulation bell 
type furnace for processing wire, rod, 
strip and other products. 
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and Electric Furnaces 
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Canadian Associates . CANEFCO LIMITED ° Toronto 1, Canada 
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OVER A MILLION TONS OF 








STEEL HANDLED ANNUALLY 
AT U.S. STEELS DUQUESNE WORKS 


—LROS88 (Grriers 


Running the roads and arteries of U. S. Steel’s huge 
Duquesne Works is a team of seven Ross Carriers 
and two Ross lift trucks—fast, mobile, well suited to 
handling over a million tons of steel according to 
precision-engineered plan. 


Quickly dispatchable by radio to any point, the 
Ross Carriers haul their loads of blooms and billets, 
and handle semi-finished steel between conditioning 
yards, stockfield areas and finishing mills. The Ross 
lift trucks work effectively with the Carriers— 
moving and piling smaller loads, and removing them 
as needed for rolling orders. 


Formerly, steel had to be handled up to seven times 
by locomotive and crane from primary to secondary 
mills. Now, steel is at the finishing mills, usually 


IRON AND STEEL ENGINEER, MARCH, 1954 






after only two rides on a Ross—never more than 
four. The carriers also move ingots, scrap in charg- 
ing boxes, and maintenance spares. In addition, 


storage space inaccessible by crane is now put to 
good use. 


Are not these time-saving, money-saving advan- 
tages, built into Ross Carriers, waiting discovery in 
your business? Why not call in the Ross dealer to 
help find your own substantial benefits. Call him. 


ROSS CARRIER LINE 


Industrial Truck Division 


CLARK EQUIPMENT COMPANY 


E 0 U I p M 3 N T Benton Harbor 135, Michigan 








SLAB TURNING GANTRIES... 64 Shaw-Gor" 


Slab Turning Gantries are another specialty in the broad “Shaw- 
Box'’ Line of steel mill cranes. Numerous outstanding mechanical 
advantages are contained in them. Among these mechanical ad- 
vantages are a perfected ratchet device that disengages the hoisting 
mechanism if the load is carelessly handled preventing trolley being 
raised off the bridge when engaging slabs; roller guides to guide 


the ram and prevent swing of mast; a ram that can be removed 


without disturbing the operating mechanism. 

In “Shaw-Box" Slab Turning Gantries — whether built to an individ- 
ual mill's or A.I.S.E. specifications — you get the added advantages 
that come from "Shaw-Box" engineering, fine workmanship, and pre- 
cision manufacturing methods. These added advantages insure crane 
performance which makes “Shaw-Box"’ Gantries, for the work they 


do, the least expensive cranes to buy and use. 


SEND ALL YOUR INQUIRIES FOR STEEL MILL CRANES 
AND SOAKING PIT CARRIAGES TO “SHAW-BOX" 








( Maxweu _ ) 


MANNING, 


Muskegon, Michigan 











10 


MAXWELL & 


Shaw Bet’ cannes 


MOORE, INC. 


Builders of ‘*‘Shaw-Box'’ Cranes, ‘Budgit' and ‘Load-Lifter’ Hoists and other lifting specialties. Makers of ‘Ashcroft’ 
Gauges, ‘Hancock’ Valves, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial Instruments and Aircraft Products. 
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standard stock items 
cold re-rolled 
to customer requirements 


Often times a customer wants steel strip that’s 
not a regular stock item .. . such as a different 
width, gauge, temper or finish. And he wants 
it fast. 

That tough sales situation was solved by a 
well-known Detroit distributor. They installed 
a Lewis 10” and 26” x 28” four-high reversing 
Cold Strip Mill in their warehouse several years 
ago. The first mill proved so profitable, they 
have since installed two more. 

This Lewis Cold Strip Mill has the capacity for 


cold reducing hot roll steel strip approximately 


25 to 30° maximum per pass... starting with 
11 gauge stock in any widths up to the capacity 
of the mill. It readily handles coils weighing 
300 pounds per inch of width at mill speeds of 
400 to 1000 feet per minute. 


| LEWIs four- high 


reversing 


BLAWKNOX 


LEWIS PRODUCTS: Two-High Mills - 


Reversing coils permit continuous operation 
with substantial reductions per pass. Latest type 
push-button controls maintain close gauge toler- 
ances. These two features, plus the necessary 
annealing equipment, provide operating setups 
that are flexible enough to meet all customer 
requirements. 

Although originally designed to meet these 
special requirements, this mill has proved to be 
a high-production unit in other services. We’ll 
be glad, at any time, to give you more complete 
information on design and specifications of this 
Lewis four-high reversing Cold Strip Mill. 

In fact, our experienced engineers and modern 
manufacturing facilities are always available... 
to help you solve any problem which includes 
rolling mill machinery. 


COLD STRIP MILL 


BLAW-KNOX COMPANY °* LEWIS MACHINERY DIVISION 


PITTSBUP.GH 22, PENNSYLVANIA 


Three-High Mills * Four-High Mills * Bar and Billet Mills * Rod 


Mills * Coilers « Tables * Shears « Levelers * Pinion Stands * Gear Drives + Roll Lathes « Flaking Mills 














NEW G-E UNIT-COOLED | | 


DOUBLE VENTILATION SYSTEM: Outside 
room air (black arrows) enters cooling 
unit through external portion of the 
heat exchanger. This air cools the ex- 
changers inner walls, which in turn 


INSPECTION OPENINGS are gas- 
keted for extra protection. They 
are easily accessible with no tools 
required. 


cool the permanently trapped air. Clean 
air (red arrows) remains within the unit 
and never mixes with outside room air. 
End blower continuously circulates clean 
air over the motor windings. 





TWO BLOWERS operate the double ven- 
tilation system and are powered by 
separate General Electric totally-enclosed 
fan-cooled motors independent of the 
main motor. 


~\ / 
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COMPACT, top-mounted cooling unit, 37% 
smaller than previous models, falls within 
over-all length and width of main motor and 
is easily removed if necessary. 
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0-C MOTOR 


Gives you the benefits of d-c 
speed control — the protection 
of totally enclosed construction. 


WHAT IS THE UNIT-COOLED D-C MOTOR? 


It is a Type CD machine with an integrally mounted 
air-to-air-heat exchanger. Within the exchanger are 
two separate blower assemblies which operate the unit’s 
double ventilation system. Permanently trapped air 
cools the motor and in turn is cooled by the outside 
air being pulled through the heat exchanger. 


WHERE DO YOU USE IT? 


The new G-E Unit-cooled d-c motor is specifically 
designed for environments which make open or par- 
tially enclosed motors difficult or expensive to main- 
tain. When dampness, metal particles, dust, dirt, 
oily vapors, fly ash or other harmful airborne materials 
are present, this new, better protected motor offers 
real operating economies. 


WHAT ARE ITS ADVANTAGES? 


WIDE SPEED RANGE OPERATION. Independent ventila- 
tion system allows full use of inherent speed ranges 
of the d-c motor. Ventilation is not dependent upon 
main motor speed. 


LOWER INSTALLATION COST. Unit has no external duct 
work, blowers or air filters to install. A completely self- 
contained unit, it can be relocated or replaced easily 
and quickly. 


LESS MAINTENANCE. There are no air filters to replace 
or clean. Self-cleaning vertical heat exchanger plates 
are used instead of horizontal type. Inspection doors 
are gasketed and easily accessible with no tools needed. 


SMALLER SIZE, Unit-cooled d-c motors are built in 
smaller frames than non-ventilated or fan-cooled 
motors of the same rating. This gives you smaller size, 
less weight and lower armature inertia which is im- 
portant in applications which require frequent and 
rapid speed changes or reversals. 


AVAILABLE IN ALL STANDARD RATINGS from 15-200 
hp, in constant and adjustable speed types. For more 
information on the new G-E Unit-cooled motor, contact 
your nearest G-E Apparatus Sales Office or fill out the 
attached coupon for a copy of the Unit-cooled motor 
bulletin. General Electric Co., Schenectady, N. Y. 
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MOUNTS AT ANY ANGLE. Here two G-E Unit-cooled d-c motors 
drive a boring machine used for boring diesel engine blocks. 


NO DUCTS OR PIPING. Ventilation system of G-E Unit-cooled 
d-c motor is self-contained. Smooth lines facilitate cleaning. 


General Electric Co. 
Section E 810-1 
Schenectady 5, New York 


Please send me a copy of Bulletin GEA-6091 on the new G-E 
Unit-cooled d-c motor. 


( ) for planning an immediate project 
( ) for reference only 


NAME 
COMPANY 
ADDRESS 


CITY i ” STATE 















solid reasons why it pays 
to standardize on LINK-BELT IDLERS 


1 STRONG, RIGID FRAMES sup- 2 CONCENTRIC ROLLS have 3 HUSKY, HIGHEST QUALITY 4 SAFE, CONVENIENT GREASE 


port rolls in perfect alignment. smooth surfaces and rounded BEARINGS, free and easy turn- _ FITTINGS provide ease of lubri- 

Rolls are securely held in place edges. Machine-made, continu- ing, provide concentricity and cation. Extensions can be fur- 

but can be easily removed for ous welds prevent entrance of perfect alignment for smooth  nished for greater accessibility 

inspection and service. dirt and moisture—assure hop- operation, minimum belt wear, in out-of-the-way locations. 
free rotation. low power requirements. 
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5 POSITIVE, COMBINATION GREASE SEAL 6 ROLLS consist of a counterbored outer 7 HEX NUTS provide bearing adjustment 
unit retains lubricant, prolongs bearing shell plus a full-length, heavy central at shaft ends and prevent rotation in serv- 
life. The most effective seal offered in tube of %4¢-in. steel. Both tube and shell ice. Nuts prevent bracket from spreading 
idlers today! are welded to dished steel heads to main- under unusual impact. 

tain balance and bearing alignment. 










Link-Belt makes more than 500 diameters and belt widths with 
belt conveyor idlers in 34 types. matching return idlers. Ask your 
Get the right idler You can select from light, me- Link-Belt sales representative or 
dium or heavy-duty 20° trough- distributor for new 48-page Book 


from industry’s MOSt ing idlers, ewo types of 45° idlers, 2416. 
comprehensive line flat belt, belt training, rubber L| NT K 


cushion and the new Link-Belt 
variable troughing idler. Most are 


built in a broad range of roll BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 


N.S.W.; South Africa, Springs. Representatives Throughout the World 13,415 
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Beautify As You Protect 


Simply brush Rust-Oleum 769 Damp-Proof Red 
Primer directly over the rusted surface after scrap- 
ing and wire-brushing to remove rust scale and 
loose rust.. Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal—saving 
time, money, and metal! Then—beautify as you 
protect with Rust-Oleum’s brilliant array of finish 
coatings. Specify Rust-Oleum for new construc- 
tion, maintenance, and re-modeling. See Sweet's 
for complete catalog and nearest Rust-Oleum 
Industrial Distributor, or clip coupon to your 
letterhead . . . and mail today. 
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ABOVE: Applying Rust-Oleum 769 Damp- 
Proof Red Primer Over Rusted Surface After 
Scraping and Wire-Brushing to Remove 
Rust Scale and Loose Rust. 


AT RIGHT: Applying Rust-Oleum Gray 
One of Many Rust-Oleum Colors for : ; 
actin and Decorative Beauty). See local classified telephone directory under Rust Preventives 
or Paints for nearest Rust-Oleum Industrial Distributor. 














' i 
! i 
, i 
. ' 
! ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL TO: 
( : 
; Rust-Oleum Corporation, 2443 Oakton St., Evanston, Ill. , 
Please Show Me the Test Application of Rust-Oleum 
= i Rust-Oleum ‘Rusted Over Rusted Metal Surfaces in , 
ad hs " Panel Demonstration."’ My Plant , 
There is only ! Complete Literature with Neorest Rust-Oleum Industrial 5 
‘ Color Chart. Distributor r 
p one Rust-Oleum. , ; 
hm das it is distinctive | ! 
as Secu own r i 
Sr = == ! i 
— aceon L ma nonnnamumameananss Mnnonsnnnananased ; 
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NEW SUNOCO EMULSIFYING ROLLING OIL 
EASIER TO USE, LASTS LONGER 


It mixes readily in hard or cold water—forms whiter and more operations, Sunoco Emulsifying Rolling Oil burns off cleanly 
stable emulsions that can be used for a longer time. The lower usually making cleaning unnecessary. All of these advantages 
viscosity of new Sunoco Emulsifying Rolling Oil makes it contribute to lower cost operation. 
easier to pump from storage tanks. These improvements are You can also use Sunoco Emulsifying Rolling Oil advantage- 
the result of improved refining techniques made possible by ously for rust proofing hot rolled sheets after pickling, and as 
several new multimillion-dollar refining units. a die lubricant in cold drawing steel bars. 

Users report cleaner rolls, reduced spalling, and absence of The full story about this new oil is well worth your listening. 
gumming. The result is lower power consumption and higher Care to hear it? Just contact your Sun Oil Company repre- ' 
mill speeds—as much as 50% in many cases. In the annealing sentative. Or write Dept. IS-3. 


TESTS SHOW HOW 
READILY THIS NEW 
OIL FORMS STABLE 
EMULSIONS ae 


HARD WATER-— Tested in dozens of sam- 
ples of water obtained from industrial plants 


having hard water problems. Never failed to 


form a stable emulsion. [ 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. » SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the refiners of famous Blue Sunoco Gasoline and Dynalube Motor Oils 





COLD WATER—Forms a stable emulsion 


in the coldest water . . . even ice water. 
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Srcrease eduction and Reduce Wamnitnance wilh 











Temper Mill 


Tension Rolls 





°* Drive them apart 
° Drive them together 
° Run them bright 


| © Run them sand blasted The Rolls with 


Uniform Hardness 


This Bliss Temper Mill rolls more tons with 

Paralloy —the rolls of uniform hardness that 500-600 BRINNEL 

cut temper mill maintenance cost. Users report from New to Scrap Diameter 

4-6 months service between grinds. If you are 

not getting good tonnage over your present 

rolls, or from any other material handling SCRATCHING 

application —call “YOUNGSTOWN” — Strip 

Mill Maintenance Specialists GALLING 
PICK UP 
MARKING 






Youngstown, Ohio 
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GRAPHITAR. 


current 
collector 
wheels 

for overhead 
electric cranes 


GRA PR ITA H current collector 


wheels increase operating 
efficiency, reduce maintenance 
costs and give longer service in 


this difficult application 





Excellent conductors of electricity, GRAPHITAR (car- 
bon-graphite) collector wheels for overhead electric 


cranes provide numerous advantages over ordinary metal 





wheels. GRAPHITAR is self-lubricating, making bushings 
unnecessary and completely eliminating the need for 
greasing. GRAPHITAR minimizes pitting, arcing and 
burning, thus putting an end to dead spots in the line 


that reduce operating efficiency. GRAPHITAR wears 





exceptionally well and will give longer service than 
ordinary metal wheels. GRAPHITAR is chemically inert 
and will not be affected by fumes, heat, cold, rain or 


snow. For complete information, write us today 







OUR 100th YEAR we 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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designed and 


built by @) 
UNITED 


ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 


Plants at: PITTSBURGH * VANDERGRIFT * NEW CASTLE 
YOUNGSTOWN «+ CANTON 


Subsidiories: ADAMSON UNITED COMPANY, AKRON, OHIO 
LOBDELL UNITED COMPANY, WILMINGTON, DELAWARE 
STEDMAN FOUNDRY AND MACHINE CO., INC., AURORA, INDIANA 
Designers and builders of Ferrous and NonFerrous Rolling Mills, Mill Rolls, 


Auxiliary Mill and Processing Equipment Presses and other Heavy Machinery 
Manufacturers of Iron, Nodular Iron and Steel Castings, and Weldments 


UNITED can serve you no matter where in the world you are. 

















SIGMA WELDING 
BOOSTS STEEL 
FABRICATION 100% 


Average welding speed is 120 in. per minute—Once 


clamped, the parts are welded in less than '2 minute. 


Used as welded 


the need for finishing is eliminated. 


Free from spatter and flux entrapment, 


Cut costs—lewer production steps have made possible labor 


savings up to '2 the former costs. 


Sigma welding is just one of the welding processes devel- 


oped by LINDE’s research and years of experience. HeELIARC, 





A manufacturer of steel truck 
casters, has doubled his production 
from 400 to 800 units a day— 


by changing to sigma welding. 


sigma, and Unionmet welding form a top notch fabricating 
team which is now setting a new peak in industrial produc- 
tion. For small shops or huge production lines, from carbon 
steel to complex alloys and non-ferrous metals—there is a 
LinDE electric welding process to do the job efficiently and 
economically. Your local Linde representative will help you 
determine the best welding process for your job. Call him 


today for more information. 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [38 New York 17, N.Y. 
Offices in Principal Cities 


In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited 
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“Heliarc,” ‘Unionmelt” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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Sr Sue . 


at ST bt ay — 


ROLLING MILLS: bar, hoop, strip, shape mill guides, and rollers. SEAMLESS TUBE MILLS: guide shoes, rolling mill plugs and rolls, piercer points, etc. 
ELECTRIC WELD TUBE MILL: forming rolls, planishing rolls, tool holders, etc. « STRAIGHTENING MACHINE GUIDES » HEAT RESISTING CASTINGS - 

















We're specialists in Cold! 
Drawing Equipment. No 
other manufacturing inter- 
ests divide our concentra-' 
tion—one of many good 
reasons for VAUGHN, 
leadership in the field! 


GBLOX 








DRAWBENCHES | 





















Patent Keutews 


By MELVIN NORD 
Patent Attorney 
Detroit, Mich. 





...+. copies of patents may be obtained 


from 


the Commissioner 


of Patents, 


Washington 25, D. C., at 25 cents each... 


patents reviewed cover period November 


10, 1953 through December 1, 1953 .... 


METHOD OF BLOWING-IN 
BANKED BLAST FURNACES 


AWHEN a blast furnace is shut 
down for a prolonged period, it is us- 
ually “banked,” that is, it is charged 
with coke only, and its tuyere open- 
ings are sealed. Stack effect alone is 
relied on to maintan slow combustion 
and thus keep the furnace hot. The 
usual method of starting a banked 
furnace is to blow air, optionally en- 
riched with oxygen, through some of 
the tuyeres adjacent to the iron 


ile 





notch, and sometimes through the 
iron notch itself. The main difficulty 
is in remelting the mass of material 
that accumulates on the furnace bot- 
tom. It is often necessary to cast iron 
several times from the cinder notch 
before this mass is sufficiently molten 
to cast from the iron notch. Common- 
ly the blowing-in period consumes at 
least 48 hours before the bottom is 
hot enough to permit proper oper- 
ation. 

According to William A. Abbett, 


Jr. and Floyd C. Diaz in U. S. 2,660,- 
524, it has been found that previous 
methods of blowing-in banked fur- 
naces do not distribute the heat prop- 
erly in the regions where it is needed. 
Only the periphery of the furnace a 
few feet in front of the tuyeres and 
iron notch is heated sufficiently dur- 
ing the blowing-in period. The rest of 
the furnace bottom does not readily 
become hot enough to clean out the 
burnt coke, heavy scrap, and scabs 
along the furnace walls. In U. S. 
2,660,524, an improved furnace start- 
ing method is described which con- 
serves heat in the furnace bottom, 





furnace of usual construction which 
includes a wall 10, twelve tuyeres 
T-1 to T-12, an iron notch 13, and a 
cinder notch 14. The cinder notch 
has a large cinder cooler 15, an inter- 
mediate cooler 16 and lugs 17. The 
furnace has the usual bustle pipe 18, 
tuyeres stocks 19 and blowpipes 20 
for supplying preheated air to the 
tuyeres during normal operation. The 
furnace is banked and the bottom 
contains skull 21 around the outside 
and coke 22 in the central region. 
The skull is dug out opposite the 
iron notch 13. A pipe 23 is inserted 
through this notch and into the coke 























— 

















Figure 2 


thereby shortening the time for blow- 
ing-in. The patent, issued Nov. 24, 
1953, is assigned to United States 
Steel Corp. 

Figures 1 and 2 show part of a blast 





22. This pipe is connected with one 
of the tuyere stocks via piping 24, 
which contains a valve 25 and a pres- 
sure gage 26. All the tuyeres are seal- 
ed. The top portion of the furnace is 
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pressurized to keep gases from es- 
caping via this route. It is usually 
sufficient merely to adjust the bleeder 
valves for this purpose. To furnish an 
escape for the gases, a horizontal pipe 
27 is inserted through the coolers 15 
and 16 of the cinder notch 14 into the 
coke. As shown in Figures 3 and 4, 
the pipe 27 has a compressed inner 
end 28, inlet slots 29 in its sides, and 
an annular flange 30 at its outer end. 
This flange has notches 31 in its cir- 
cumference adapted to receive the 
cooler lugs 17 to hold the pipe in 





2 wW 7 40 
_~—_—_ 4 ] 
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Figure 3 
place. A larger pipe 32 is placed over 


the outer end of the pipe 27 to direct 
the flow of the escaping gases. Com- 
bustion is mainly confined to the 
lower part of the furnace, since there 
escape route for the gases 
through the top. Instead gases can 
escape only in a horizontal direction 
through the pipe 27. 

When the initial heat is applied, 
the tuyeres are opened at intervals 
after the pressure builds up, as indi- 


F/ LT 
LO 


Is ho 


29 
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Figure 4 


cated on the gage 26. The first tuy- 
eres opened are T-12 and T-11, which 
are adjacent to the iron notches on 
the side opposite the cinder notch. 
The other tuyeres are opened in se- 
quence around the furnace after ap- 
propriate intervals. As each tuyere 
is opened, the blast is increased and 
the top pressure increased to compen- 
sate for the greater air volume. After 
several tuyeres are open, the iron 
notch can be plugged and the blast 
introduced exclusively via the tuy- 
eres, and still later the pipe 27 can be 
removed and the gases discharged 
through the furnace top. 


24 





OTHER PATENTS OF INTEREST TO IRON AND STEEL ENGINEER 


Patent No. | Date Subject Inventor or Assignee 
2,658, 390 “11/10/53 Radiation pyrometer Ce atiehn bianca Leeds and Northrup Co. 
2,658,611 | 11/10/53 Wire drawing block and stripper 
assembly . The Vaughn Machinery Co. 
2,658,633 | 11/10/53 Work conveyor for heat-treating fur- 
LS AE a ai Holcroft & Co. 
2,658,636 | 11/10/53 Method of controlling pressure be- 
tween bells of blast furnaces... ... Arthur D. Little, Inc. 
2,658,741 | 11/10/53 Rolling mill for rolling wnt or bands 
and sheets of steel. Westfalenhutte Dortmund 
Aktiengesellschaft 
2,658,862 | 11/10/53 Production of hard metallurgical coke 
from a preheated fluidized coal.. Reilly Tar & Chemical Corp. 
2,658,865 11/10/53 Coke oven doorframe..... Ernst Wolff 
2,659,120 | 11/17/53 | Apparatus for separating slag from 
molten metal . The Babcock & Wilcox Co. 
2,659,121 11/17/53 Pouring box for continuous casting 
machines . a ~ Metalcast Co., 
ne. 
2,659,326-7 | 11/17/53 | Roof for tilting furnaces. Veitscher Magnesitwerke- 
Aktiengesellschaft 
2,659,932 11/24/53 Apparatus for extruding insulating 
jacket around electric cable... . . United States Steel Corp. 
2,660,321 11/24/53 Apparatus for removing slabs from 
heating furnaces... . United States Steel Corp. 
2,660,414 11/24/53 Electromagnetic vibrator apparatus 
for treating molten metals... .. Selas Corp. of America 
2,660,419 11/24/53 Apparatus for introducing air to bur- 
ners of reversing type furnaces... United States Steel Corp. 
2,660,420 11/24/53 Annealing base construction... ... United States Steel Corp. 
2,660,429 11/24/53 Apparatus for automatically centering 
eee United States Steel Corp. 
2,660,534 11/24/53 Blast furnace linings....... INinois Clay Products Co. 
2,660,545 11/24/53 | Method for forming centering cavities 
ae eee United States Steel Corp. 
2,660,880 12/ 1/53 Apparatus for use in determining the 
ultimate tensile strength of steel 
under impact. Arthur C. Vivian 
2,660,881  12/ 1/53 Creep testing of ‘high-temperature 
SI icy cased eke dhe scout General Motors Corp. 
2,660,979 12/ 1/53 | Apparatus for connecting metal coat- 
ing rolls with a driving mechanism . United States Steel Corp. 
2,661,009 12/ 1/53 Apparatus for pickling steel strip. . General Electric Co. 
2,661,198 12/ 1/53 | Furnace end structure for open hearth. Inland Steel Co. 
2,661,278 12/ 1/53 | Production of pigiron....... Emil Edwin 
2,661,279 12/ 1/53 | Ladle treatment for corrosion- and 
heat-resisting steels. ap Ebaloy, Inc. 
2,661,281 12/ 1/53 Production of cast iron ) containing 
calcium. The British Cast Iron 
Research Assoc. 
2,661,283 12/ 1/53 | Lithium-treated cast iron... Meehanite Metal Corp. 


A detailed example of the operat- 
ing procedure is given in the patent 
specification. 


METHOD OF FLOW-BRIGHTENING 
TINPLATE 


In the high speed production of 
electrolytic tinplate, ferrous strip is 
continuously passed through a long 
and complicated electroplating line 
at 1000 fpm or more. As the strip 
passes through the line, it is electro- 
plated with tin. The amount of tin 
deposited on the strip is relatively 
small when compared to tinplate 
produced by the hot dip process. The 
tinplate leaving the electroplating 
cell has a dull finish, so that it is 
normally washed and passed through 
suitable flow-brightening apparatus. 
As the strip moves through this ap- 
paratus, the tin coating is heated to 


a temperature above its melting point 
(449 F) so that the tin will flow and 
upon quenching will have a bright 
mirrorlike surface. Water is the most 
desirable quenching medium, but it 
tends to produce surface blemishes 
on the tinplate. One type of blemish 
is called “quench lines.” This can 
be minimized by maintaining the 
quench water at 100 F or less. How- 
ever, reducing the quench water tem- 
perature below 135 F tends to in- 
crease the occurrence of another type 
of surface blemish known as 
balls.” 

In U. S. 2,661,328, issued Dec. 1, 
1953 to Edwin J. Smith and assigned 
to National Steel Corp., these diffi- 
culties are overcome. As shown in 
Figure 5, the strip S, after leaving 
the electroplating apparatus, passes 
through rolls 10 and 11, down and 


“snow 
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WORLD'S FIRST automatic seamless mill equipped with two plug mills (shown at upper right). 





Seamless mill cuts costly down-time 





¢ This well-known seamless tube mill had to find a way to make 
quick changeovers from one operating schedule to a radically differ- 
ent one. Mannesmann-Meer engineers solved the problem by install- 
ing two plug mills — the first time it had ever been done in an 
automatic seamless mill. The idea enabled the operators to cut costly 
down-time in half. 

Here’s a typical example of Mannesmann-Meer’s ability to meet 
the growing need for extreme flexibility and versatility in tube mill 
operation. We’re the only seamless mill manufacturer that can draw 
on years of experience in mill operation. This unique background 
makes Mannesmann-Meer best qualified to meet your seamless mill 
requirements. 

Write us about pipe and tube mill equipment, mechanical and 
hydraulic extrusion presses for steel and non-ferrous tubing or spe- 
cial shapes, cold straightening machines, hydraulic equipment or 
other special machinery. 


M.3.6 


MANNESMANN-MEER 


ENGINEERING & CONSTRUCTION COMPANY WORLD SPECIALISTS IN 


900 Line Street, Easton, Penna. 
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through an aqueous rinsing bath in 
tank 13. This bath removes any re- 
sidual electroplating salts. Preferably 
the bath is heated so that the film 
of rinse water adhering to the strip 
will evaporate readily. The rinsed 
strip passes through a dryer 17 and 
through a flow-brightening furnace 
18 in which the tin coating is heated 
its fusion temperature. The 
strip then passes through a precooler 
19, through which a_ non-oxidizing 
cooling gas flows in a direction coun- 
tercurrent to the direction of strip 
travel. The molten tin is thus partly 
cooled without disturbing its surface. 
The strip then passes to a water 
quench tank 23 which effects solidifi- 
cation of the tin coating. The wet 
strip passes through a dryer 25, and 
through a pair of rolls 26 to a cooler. 
The temperature of the water flow- 
ing through the quench tank is main- 
tained at 125-130 F. 

It is claimed that the gas pre-cool- 
ing, followed by water quenching at 
125-130 F eliminates quench lines 
without producing snow balls. 


above 


PIPE COOLING ARRANGEMENT 
FOR HIGH-SPEED 
CONTINUOUS MILLS 


U.S. 2,658,257, issued Nov. 10, 
1953 + Bryant Bannister and as- 
signed to United States Steel Corp., 
relates to high speed continuous pipe 
mills and particularly to an improved 
arrangement for cooling and cutting 
the pipe to length. 

In modern continuous pipe mills 
where the speed of delivery of pipe 
from the welding and sizing mill has 
reached speeds in excess of about 
2000 fpm, the problem of cooling and 
cutting the sized pipe to length be- 
comes acute. Heretofore, the pipe has 
cut to salable lengths as it 
emerges from the sizing mill. This, 


been 


26 


however, is physically impossible at 
present day delivery speeds. 

Figure 6 is a plan, Figure 7 a side 
elevation, and Figure 8 a wiring dia- 
gram of the invention. The numeral 
2 designates a conveyor for deliver- 
ing pipe in continuous lengths from 
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short scrap lengths which are de- 
flected from the conveyor 4 by a 
solenoid operated deflector gate 22 
into a bucket 24. 


Line L1 is connected directly to 
the solenoid 26 of the deflector, the 
automatic control 21 and contact a 
of a double pole knife switch 30. Line 
L2 is connected directly to the motor 
20 and to contact d of the knife 
switch 30. 

In case of trouble in the conveyor 
or cooling table beyond the shear, 
the mill operator can operate the 
switch 30 to close contacts a, b and 
c, d, whereby the controller 21 is by- 
passed and the motor 20 is contin- 
uously energized, thus cutting the 
pipe into short lengths. At the same 
time, the solenoid 26 is energized so 
that deflector 22 is moved into the 
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Figure 6 


a high speed mill (not shown). Pipe 
P on the delivery conveyor passes 
through a rotary shear S which cuts 
it into lengths which are multiples 
of the finished lengths desired, and 
these multiple lengths ML are then 
transferred by conveyor 4 and screws 
6 to a cooling table 8. The cooling 
table consists of several endless 
chains 10 for moving the multiple 
lengths onto a conveyor 12, which 
then moves them to saws 14 where 
they are cut to the desired finished 
lengths FL. 

In regular operation, the shear $ 
is intermittently rotated one revolu- 
tion by the shear motor 20 actuated 
by an automatic control 21. If there 
is a holdup on the conveyor 4 or cool- 
ing table 8, a separate control causes 
the pipe to be cut continually into 


























. 2 26- a 
Tw oS se Automatic 
i Iz 
D 4 
Shear Mofor 
Af 








JRON AND STEEL ENGINEER, MARCH, 1954 

















f 


4 



















\ X JHEN your company invests that kind of money in new plant 


construction you will have to have confidence —a lot of confi- 


dence—in the people you trust with the job. 


You can find plenty of evidence of complete confidence in McKee 
among some of the world’s largest corporations in the industries we 
serve. Most of the big names in these industries have called on us again 
and again for McKee design, engineering and construction services . . . 


the type of sound thorough efficient services you want for your money. 


= 





Arthur G. McKee & Company « Engineers and Contractors 


* s 
McKee Engi neerl ng Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 


Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D. C. 
British Representatives of Metals Division; Head, Wrightson & Co., Limited 


s 
Services Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 









pass line of the cut lengths to deflect 
them onto the bucket 24. 


APPARATUS FOR 
CONVEYING STEEL SHEETS 


In the manufacture of tinplate it 
is necessary to inspect the sheets 





ally receives the sheet S from the con- 
veyor 2. A stationary deflector 6 is 
arranged between these conveyors. 
A magnetizable roller 8 is arranged 
between the delivery end of conveyor 
2 and the deflector 6. The roll 8 is 
provided with a shaft 10 to which is 
rigidly attached an electromagnet 12. 
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Figure 9 


either visually by an inspector or, in 
the case of inspecting for pin holes, 
automatically by means of an electric 
eye. In either case, the sheets are in- 
spected as they pass along a conveyor 
and the defective sheets are later de- 
flected from the conveyor line into 
a reject pile or piles. This deflection 
is ordinarily accomplished by means 
of a pivotally mounted flap gate, the 
operation of which is controlled by a 
synchronous timing device which is 
preset to open the flap gate just as 
the selected sheet arrives in front of 
it. The flap gates which are mechan- 
ically operated up and down must be 
relatively heavy and of special shape 
and construction to facilitate passage 
of the reject to the pile below the belt 
and also be designed so that they will 
be flat to permit easy passage of the 
prime sheets over them. The flap 
gate, because of its relatively heavy 
weight has awkward mechanical and 
moving parts which wear and cause 
trouble. Its operation is slow, so that 
it is unsuitable for high speed pro- 
duction. 

In U.S. 2,660,318, issued Nov. 24, 
1953 to Coleman H. Watson and as- 
signed to United States Steel Corp., 
a sheet diverter is described which 
has no moving parts to start and stop 
for each operation. The apparatus is 
shown in Figures 9, 10, and 11, in in- 
creasing detail. 

The numeral 2 represents a belt 
conveyor over which a sheet S is 
passing. Spaced from the conveyor 
2 is a second conveyor 4 which norm- 
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magnetized and demagnetized by a 
control 26, which may be started in 
operation either manually or auto- 
matically, depending on the type of 
inspection. 

When the sheet S is found to be 
defective, the control 26 operates to 
magnetize the electromagnet just as 
the sheet is approaching it. This 
causes the sheet to be diverted down- 
ward along the guide 16 to the pinch 
rolls 18, and hence to the reject piler 
20. As soon as the sheet S passes from 
the roll 8, the control 26 demag- 
netizes the electromagnet. Hence any 
sheets fed along conveyor 2 will con- 
tinue along conveyors 4 and 22 to the 
prime piler 24. For high speed oper- 
ation, it is desirable to rotate the roll 
8 at a greater peripheral speed than 
the speed of conveyor 2 so that the 
sheet S will be moved out of the way 
of succeeding sheets. 
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Figure 10 


The roll is mounted for rotation 
about the shaft, and may be driven 
independently or from the conveyor 
roll as shown in Figure 11. Extend- 
ing downward at an angle is a guide 
16 which leads to a pair of driven 
pinch rolls 18, followed by a reject 
piler 20. If it is desired to have three 
classifications of sheets, a third con- 
veyor 22 is arranged in a line with the 
rest of the apparatus in a similar way. 

The electromagnet 12 is selectively 
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( Vi WORM AND WORM WHEELS 
ACTUATE THE PLATE LOCKING AND 


UNLOCKING MECHANISM ON 


Eb0SS HEADLINER PRESSES 


Goss Tension Plate Lockup is considered one of the greatest advance- 
ments in newspaper presses in 50 years. The mechanism holds curved 
stereotypes circumferentially tight to the plate cylinder and under 
constant tension preventing any movement, buckling, bowing or 
working in any direction. To the casual observer this may sound 
unimportant, but when the speed of the press is considered with 
newsprint passing through at the rate of 242 miles a minute, one can 
realize what woul happen if a plate flew off the cylinder by centrif- 
ugal force! The newspaper wouldn’t be out that day—to be sure! 

\ We are proud that “Industrial” worms and worm wheels were 
selected for this important job in Goss Newspaper presses. They're 

: cut to high precision standards and have the long lasting service 
' qualities that users appreciate. Specify ‘“IG’’ Durocase (Steel Mill 
Type Gears) or “IG” General Service Gears for your 
machinery and equipment. You'll 
find it pays. 





























Would you like to see our plant 
pictorially? Write for Bulletin 
No. 152-A and see how well 
equipped we are to handle any 
gear cutting assignment from 
Herringbones, Bevels, Mitres, 
Worms and Worm Wheels to 
plain Spurs. 
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The Elliott Crocker-Wheeler 40-hp, 850/1700-rpm 
d-c motor that drives the side trimmer in the shear line. 
At the left, an Elliott C-W 2-hp induction motor serving 
side guide adjustment. 


A 20-hp d-c motor, at right, drives the oil machine and 
pinch roll on the reject piler. Below, main drive for the 
belt conveyor, also a small a-c motor on an oil pump. 
All these are Elliott C-W motors. 


The leveller in the shear line is 
driven by the Elliott C-W 100-hp, 
850/1500-rpm d-c motor shown 
at top. At bottom, a 15-hp motor 
drives the belt conveyor, and at 
top left, two 2-hp motors drive the 
roll adjustment. 


The Hallden shear and its main 
drive—an Elliott C-W 150-hp, 
690/1200-rpm, dripproof, 
protected d-c motor. Also 
shown are three 2-hp and one 
5-hp squirrel-cage motors on 
secondary drives. 
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Power for the shear line is supplied by this Elliott motor- 
generator, a 450-kw, 1200-rpm d-c generator with 25-kw 
exciter, driven by a 700-hp synchronous motor. 








—————— 





An Elliott 1500-hp, 900-rpm, .8-pf, 6900-v dripproof syn- 
chronous motor with direct-connected exciter. This one 
drives one of the two large water pumps. Another pump is 


? driven by an Elliott steam turbine. 


—_— 


How ELLIOTT motors serve 
Pittsburgh Steel's expanded facilities 


One of the major expansion projects of Pittsburgh Steel’s Program of 
Progress is the new facilities in the Allenport Works, located 25 miles 
south of Pittsburgh. Among the important new installations in this mill 







are the hot shear line and a new water pumping plant. Elliott motors, 
ranging from 1 hp to 1500 hp, provide a number of main and secondary 
drives in both of these new additions. As the photos on these two pages 
indicate, a variety of Elliott motors are serving in this mill, as they are 
im others throughout the steel industry. Full details on the line are avail- 
able at any Elliott District Office or from Elliott Company, Jeannette, Pa. 


MB Connon 


DEAERATING HEATERS © EJECTORS © CONDENSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS. TUBE CLEANERS @ STRAINERS [o 
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* Better, more uniform, faster, less expensive 
annealing. That’s a big order. That was what 
Lee Wilson engineers had in mind when they 
set out to improve the radiant tube. After 
months of testing and dozens of designs the 
new "O” Tube was developed. It was tested 
by every known method, and has since re- 
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the 
test-tube 
that 
paid off 


in better 
annealing 


ceived complete on-the-job testing in many 
leading steel mills. It's terrific! It promotes rapid 
combustion, presents a greater heating area. 
It is compact and efficient beyond expectations. 
It's the heart of the great new Lee Wilson Single- 
Stack Portable-Base Annealing System that has 
been an instant hit with basic metals producers 
everywhere. 
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Thermalloy retorts with bayonet-type plug 
end on the left. Firebricked ends of carbon 
steel retorts on the right were sealed over 
with clay paste before use. 


In a plant of a large eastern tool and specialty 
steel manufacturer, long, pipe-like retorts are 
used to anneal and heat-treat high-speed carbon 
and alloy steel bar stock in hood-type furnace 
equipment. Temperatures range up to 1650°F. 
during the annealing or heat-treating cycle that 
may last 30 hours. 

Under these conditions, this manufacturer 
found that wrought carbon steel retorts scaled 
excessively and also distorted and flattened 
during operation . . . limiting service life to 
about 500 cycle hours. For the same operation, 
centrifugally cast Thermalloy retorts showed 
no measurable scale loss and maintained 
uniform wall thickness and shape. When last 
reported, Thermalloy retorts had been operat- 
ing over 14,000 cycle hours and were still in 
perfect condition. 





AMERICAN 
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-THERMALLOY* Sis 


outlasts carbon steel retorts... 28 to 





As the wrought carbon steel retorts became 
distorted, the plugs necessary to seal the open 
ends would not fit. Firebrick and a clay paste 
were used to seal the ends against infiltration 
of furnace gases. This made uniform annealing 
or heat-treating practically impossible. 
However, Thermalloy retorts, with plug 
ends designed by Electro-Alloys, afforded 
practically gas-tight seals and much greater 
ease of handling. 


Today, this manufacturer is replacing all of 


the wrought carbon steel retorts with high 
heat-resistant Thermalloy retorts. Perhaps the 
same operating economy may interest you in 
Thermalloy retorts, furnace parts, trays, racks, 
pots or muffles. For full information, call in an 
Electro-Allovs engineer or write Electro-Alloys 
Division, 5006 Taylor Street, Elyria, Ohio. 





*Reg. U.S. Pat. Off. 


ELECTRO-ALLOYS DIVISION 


EUCY E72, COC 8 oO 
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Long-life Brakes 
for cranes operat- 
ed by a-c’ or d-c 
power... give 
high speed per- 
formance with low 
upkeep. 





















Youngstown Safe- 
ty Limit Stops pro- 
tect against over- 
hoisting accidents 
a positive 
check against hu- 


man errors. 





Cam-Type Master 
Switches have nar- 
row width and 
short throw .. . 
less fatigue for the 
operator. 
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by = BDirection Control 





J s 
for Cranes is Our Specialty 
For more than half a century, EC&M has led in the devel- Tab-Weld Plate Resistors feature spot- 
opment of sturdy, highly efficient electrical equipment welding that provides a continuous path 
for examen. and keeps resistance value constant. 


Designed into this equipment is that extra margin of safety 
and quality which insures uninterrupted service to the } 
user... which also includes features helpful to maintenance Reversing - Plug- 


men and operators, aiding them in their daily tasks. ging Control for 
bridge and trolley 
motions ... auto- 
matically con- 
trolled accelera- 


Users recognize the symbol, as a standard of value 
and specify this equipment whenever new cranes are pur- 
chased or when revamping existing installations. These 
users know that control, only a small part of the initial cost, 


tion and only one 





is a vital part of every crane. adjustable _ relay 


It pays to standardize on EC&M Control for cranes. for plugging. 


WRITE TODAY FOR BOOKLET 921 





FOR A COMPLETE LINE OF CRANE 
CONTROL SPECIFY EC&M Manual - Magnetic 


Disconnect Switches 
operate with ease 


THE ELECTRIC CONTROLLER . +. are arranged 


to control crane 


& MFG. co. lights also. 


1779 2698 EAST 79th ST. @ CLEVELAND 4, OHIO 
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YOU CAN’T SEE WASTE HEAT! 


CONTROL OF EXCESS AIR BY CITIES SERVICE HEAT 
PROVER CAN REDUCE HEAT LOSSES AT CEMENT 
PLANTS! In cement kilns, air must be controlled to 
the precise quantity that will just completely burn the 
fuel. Any excess of air above this amount carries 
waste heat out of the kiln. THE HEAT PROVER ENABLES 
THE OPERATOR TO SEE WHEN THE RIGHT AMOUNT 


OF AIR IS ENTERING THE KILN. 


Many air-measuring methods allow only intermit- 
tent sampling of kiln gases. With the Heat Prover, 
direct and continuous readings of kiln combustion 


... and the Heat 


BUT THE CITIES 
CITIES 


are available for immediate use 


SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Prover can bring about a considerable fuel savings 
and can substantially increase just about any cement 


plant’s operating efficiency. 


WHEREVER A FURNACE OPERATION IS INVOLVED 
the Heat Prover can help increase productivity and 
decrease operating costs. It samples rapidly and pro- 
vides simultaneous and continuous readings of oxy- 
gen and combustible gases. The Heat Prover is porta- 
ble—a technically accurate combustion analysis is 
obtained in a usable, practical manner. For details 
call your nearest Cities Service Office or write Cities 


Service Oil Co., Sixty Wall Tower, New York 5, N. Y. 


SERVICE HEAT PROVER CAN! 


t 
ros 


DIRECT AND CONTINUOUS READINGS ARE 
AVAILABLE WITH THE HEAT PROVER. 
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Pick up the phone ... to take advantage 
of close to a century of experience in 
supplying rolling mill equipment for the 

solution of specific production problems. 

FARREL MILLS are built in a wide range of sizes 

for rolling nonferrous rods, strips or sheets, 

metal foils and cold strip steel. Farrel also 

designs and manufactures coilers and special 
handling equipment required to make each 
installation a complete production unit. 

FARREL MILL DRIVES, PINION STANDS AND 
COMBINATION UNITS are specially designed to suit 
individual requirements. Single, double and multiple 
reduction gear units are available in a wide range of ratios 
and capacities. Pinion stands with single or double helical 
pinions are built in any size, for any capacity. Combination 
units include reduction gear drive and pinion stand in a compact, 
integral housing. 

FARREL ROLL GRINDERS are available in two types and nine 
standard sizes. These machines grind rolls with a perfect surface, 
free from marks of any kind, either straight, or with concave 

or convex contours of exact symmetry and accuracy. 








Ask for descriptive bulletins. No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 


Tarrel-Ciumingham 
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FB-879 


60000 KVA 


Three Phase 


JWER TRANSFORMER 


















































This three-winding auto transformer has a forced- 
air-cooled rating of 60,000 Kva and a self-cooled 
rating of 48,000 Kva. It is designed to take the full 
capacity of the generator on the 13,200 volt delta 
tertiary winding and step up the voltage to either 
132,000 volts or 67,200 volts, or to both simultane- 
ously. If the generator is out of service, the trans- 
former permits full capacity transfer between the 
132,000 volt and 67,200 volt systems through the 
auto connection in the high voltage winding. 


PENNSYLVANIA 


TRANSFORMER COMPANY 


A McGRAW ELECTRIC COMPANY DIVISION 
CANONSBURG, PENNSYLVANIA SEE NEXT PAGE FOR INSIDE STORY 
Greater Pittsburgh District 





Two sets of faps per coil assure excel- 


lent electrical and mechanical balance 
INSIDE nthe windings 
. Tap changer located above core and 
A KVA coils for easy access through cover of 
? transformer. 


Continuous pancake winding in High 
Three Phase and Low Voltage coils. Helical winding 


PENNSYLVANIA = / / /""”** 


Taps are located in the High Voltage 
POWER windings (132,000 volts) as well as the 
Low Voltage windings (67,200 volts). 


TRANSFORMER 





All leads are well supported and in- 
sulated in heavy pressboard tubes. 


ae 





Coils are precompressed with a force 
equal to the highest short circuit stress 
and built into transformer at that com- 
pressed dimension. Thisy prevents 
mechanical distortion of the coils if 
short circuit stresses occur. 


Five-legged core reduces shipping 
height, 


Extra heayy insulation at line ends of 
coils. Graded insulation at ground 
ends of coils. 


For exterior view of this <a 
transformer, see other side. 









60,000 Kva forced-air-cooled/48,000 Kva self- 
cooled. Three phase, 60 Cycles, 55°C. Tempera- 
ture rise. High Voltage: 132,000 Grd. Y. volts. 
Low Voltage: 67,200 Grd. Y volts. Tertiary 
Voltage: 13,200 Delta volts. 

Weight of complete transformer filled with oil 
356,700 pounds. 


PENNSYLVANIA 


TRANSFORMER COMPANY 


A McGRAW ELECTRIC COMPANY DIVISION 
CANONSBURG, PENNSYLVANIA 
Greater Pittsburgh District 
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INSUL-MASTIC, of course! 


, Once and for all these Oil Refinery Tanks are 
/ being coated with INSUL-MASTIC TYPE “‘D”’ 












Once an INSUL-MASTIC protective coating is applied it will prevent cor- 


rosion for practically all time. Anke poste 
INSUL-MASTIC is a heavy asphaltic coating, fortified with Gilsonite pati hed é 


} and reinforced with mica, asbestos and ceramic clay. It is applied in one y 


thick coat and will prevent corrosion under extreme conditions such as acid 
or alkali fumes or constant moisture. INSUL-MASTIC TYPE “D” contains 
cork, an excellent insulator. When applied 4” thick on heated tanks it will 


Before you build, take 
advantage of our consul- 
tant service. Proper coat- 


en ET A 


cut your fuel bills considerably. ing recommendations 

We can show you applications many years old in plants where constant now will prevent corro- 
painting was once the rule. These INSUL-MASTIC coatings have not been sion worries and ex- 
renewed since they were applied several years ago. They have saved con- _ penses later. 


siderable maintenance money for their owners. 


< Thsul- Masta 


CORPORATION OF AMERICA > OLIVER BUILDING, PITTSBURGH 22, PA. 


Representatives in Principal Cities 
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fhe builder's quarantee”" 


Why is it that such a high percentage of steel produced in 
this country passes through Surface Combustion equipment in one or 
more stages of its processing? Part of the answer might be furnished 
by a list of steel making advances in which our engineers have 
participated. The one-way fired soaking pit . . . the remotely located 
single recuperator serving a number of holes . . . the research which led to 
substantial increase in pit sizes without sacrificing the simplicity of 
the one-way firing principle . . . the jet pump which facilitates handling 
heated air in high volumes with low equipment maintenance . . . these 
you may recall as developments to which ‘Surface’ engineers contributed. 

There’s a more basic answer however: typically expressed in 
a customer's published report of comparatively recent ‘Surface’ soaking 
pit installation: “tons per hour . . . and fuel savings as shown-by Btu ton 
figures . . . has surpassed the builder's guarantee.” 

This business of making one’s word good is by’ no means Unique 
at ‘Surface’. We like to believe however that we combine this old- 
fashioned way of doing business with an exceptionally effective com- 
bination of metallurgical and construction skills based on two generations 
of experience and growth with the steel industry. 

Whatever long-range capital investments you may be planning 
in soaking pits, slab heaters, annealing covers, continuous annealers, or 
any equipment involving combustion, we suggest you tap the “proven 
resources” of cost-saving skills and experience at ‘Surface’. 


“Operative Results of One-Way Fired Recuperative Soaking Pits by 
E. H. Cauger and J. C. Stamm, Jr.,. IRON & STEEL ENGINEER, December 1952 





SURFACE COMBUSTION CORPORATION ‘ TOLEDO i, OHIO 


One-way fired soaking pits « Billet reheating furnaces « Slab heating furnaces ¢ Continuous type, controlled atmosphere strip annealing and normalizing 
furnaces « Controlled atmosphere anncaling covers for wire and rod e« Controlled atmosphere annealing covers for coil and sheets + Continuous furnaces 
for heat treatment of steel plate « Controlled atmosphere furnaces for carbon correction in high alloy rod and bar stock « Continuous type bright annealing and normal- 
izing furnaces « Prepared gas atmosphere generating equipment « Pit type convection furnaces for rod annealing « Stress relief furnaces « Wire patenting furnaces 
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mechanically 
interlocked power outlet 
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Type 620-A3GX Safety 
Switch with Receptacle and 
Plug Interlock — Closed view 
and with oil tank lowered 
showing arrangement of 
component Parts. 























SAFETY POWER outlet to provide dependable operation under 
adverse conditions and convenience for readily connecting portable 
equipment such as welding machinery, conveyors, mixers, agitators, etc. 
Manually operated, mechanically interlocked switch handle and plug 
makes it impossible to insert or remove the plug while the switch is in : 
the closed position. 


Standard features of the Rowan Type 620-A-3GX Safety Switch in- 
clude the following: completely oil immersed; manually operated dis- 
connect switch of the quick-acting contactor type with renewable 
contacts, equipped with ROWAN time-tested AIR-SEAL fuses; sealed- 
off terminal compartment; safety disconnect jack; straight through 
conduit entrance; provision for padlocking switch in the OFF position; 
enclosure designed to meet the requirements of NEMA Type XI also ’ 
available for NEMA Type VIII, Class 1, Group D locations, designated 
Type 620-A-1-3GX. 


elie 


Complete information available from Rowan representative in 
principal cities of the United States. 


UWAN CONTROL 
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A waste-heat boiler induced draft fan in a large steel mill 
receives driving power and precise speed control from a 


) 


200 hp, 720 rpm E-M Synchronous Motor and a 200 hp, 
350/705 rpm EM Adjustable-Speed Magnetic Drive. 


How to reduce erosion of 


waste-heat boiler induced draft fans 


Many modern steel plants now use waste heat from 
banks of open hearth furnaces to produce steam for 
plant services. An induced draft fan draws waste 
gas through a waste-heat boiler to recover heat from 
open-hearth gases usually exhausted out a stack. 

Speed control of this fan is essential for economi- 
cal operation, and the E-M Adjustable-Speed Mag- 
netic Drive is the best answer to this need. It trans- 
mits torque electromagnetically from the constant 
speed drive motor to the fan, responding automati- 
cally and precisely when speed changes are signalled. 
This Drive, with the sensitive E-M Regutron Control, 
provides true speed control regardless of variations 
in operating conditions. 

Sizable reductions in fan blade erosion are 
achieved, as the fan is not required to run con- 
stantly at full speed against the highly abrasive 
gases when reduced output is wanted. The Magnetic 
Drive is equally effective and economical in drawing 
cool air through the boilers during shut-down for 
boiler maintenance or repair. 

See how this Drive can save costs and increase 
over-all efficiency in your plant. Ask your nearest 
E-M sales engineer for details, and write for E-M 
Publication No. 1107 on Magnetic Drives. 
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WASTE HEAT 
BOILER 


EXHAUST 
| 
OPEN HEARTH FURNACE ADJUSTABLE 
= . STEAM FOR SPEED 
PLANT Jak MAGNETIC DRIVE 
SERVICES = | DRIVE MOTOR 














INDUCED Luso recutaon " 
DRAFT FAN CONTROL 


MOTOR 








Here, in a simplified diagram, is how the E-M Adjustable- 
Speed Magnetic Drive fits into the Waste-Heat Boiler system, 
providing precise, automatic control of the induced draft fan. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 





Magnetic Drives make draft fans do 


EXACTLY WHAT YOU WANT THEM TO 


—s 


CONTROL | 
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WHAT’S YOUR 





BULK-HANDLING HEADACHE? 


Get in touch with R&S— 


Coal? Coke? Sand ? 
Dolomite 2? Something else? Whatever your 


Coke breeze ? 


headache material may be, it’s more than 
likely we can help you engineer a simple, 
effective, low-cost way to handle it. We've 
been solving just such problems for more 
than 50 years—for big companies and 
small . . . companies with overworked engin- 
eering staffs to those with no engineers at all. 


R&S engineers can start “from scratch" or 
can use your preliminary plans. They can 


develop rough sketches into finished drawings, 
convert finished drawings into fabricated 
units — and then follow tnrough on erection 
if desired: the whole job or any part of it. 
Any time you're ready. What's your problem? 


ROBERTS & SCHAEFER CO. 
ENGINEERS AND CONTRACTORS 
130 North Wells Street, Chicago 6, Ill. 


HIBBING, MINN. (Box 675) f 
HUNTINGTON, W. VA 
NEW YORK 19, N. Y. 
PITTSBURGH 22, PA. 
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Colorado Fuel and Iron open hearth being resurfaced with Permanente 165 Ramming Mix. It’s one of the many refractory materials we regularly supply to C F & | 


INCREASE YOUR OPEN HEARTH PRODUCTION 


WITH PERMANENTE 165 RAMMING MIX! 


























t 
THE UNBEATABLE combination of Permanente Ram- _ 
ming Mixes and Permanente Basic Bricks provides ala 
; Send for booklet giving a// the important advantages 
superior open hearth performance for many of the aay menos? oe 
‘ : : ’ of (1) Permanente 165, (2) the companion material, 
} country S leading steel mills. Permanente 84 and (3) Permanente Refractory Brick 
This combination results in lower cost per heat... Upon request, your Kaiser refractory engineer will | 
gives a better bottom with added protection from ta promptly offer you research, design and installation 
g 
hole to pan. This makes it possible for furnaces to service to help you obtain more steel tonnage per year, 
break production records, with extra tonnage every at lower bottom cost per ton. Call or write principal 
hour. : sales offices: Chemical Division, Kaiser Aluminum & 
, ‘ ‘ ‘ Chemical Sales, Inc., 1924 Broadway, Oakland 12, 
Permanente Ramming Mixes combined with Perma- SEE: ee, ee ee ere 
: ° California. First National Tower, Akron 8, Ohio. 
nente Basic Bricks can boost vour open hearth pro- | 
duction well above current rates. 
} ° ° ° . 
Pioneers in Modern Basic Refractories 
Basic Refractory Brick and Ramming Materials + Dolomite » Magnesia » Magnesite +» Alumina + Periclase 
a CHEMICAL DIVISION. KAISER ALUMINUM @ CHEMICAL SALES, INC 
54 
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INGOT BUGGY 


BLISS-BUILT hot mill for Empire Steel 
combines new and rebuilt equipment 
to save time and investment 


Engineering a complete hot strip mill is no minor 
assignment at best. But when higher production 





goals must be reached, partially with existing 
machinery, the assignment becomes a real 
challenge. 

In all, 30 complex units (mills and auxiliary 
equipment) were involved. Empire established 
the requirements, budget and time table. Existing 
machinery would be used as much as possible, 
but rebuilt, repowered and modernized. Completely 
new mills and accessories were to be added for 
certain vital operations. These were the require- 
ments presented to Bliss—who engineered the 
entire project. 

This highlight picture sequence gives some 






trip, 


‘Tine from one original heat! 


idea of the project’s scope. The new objective 
called for transforming 6-ton ingots into hot 
rolled strip of fine tolerance...in a straight 
line and from the original heat! And the strip 
production had to yield sheet stock which, 
through subsequent finishing operations, would 
meet the trade’s exacting specifications. This de- 
manded Empire-Bliss teamwork, comprehensive 
field research, creative engineering at the site and 
at home, and unusual resourcefulness on the 
part of Bliss engineers, 

In production now, Empire’s new hot strip 
mill has met every test successfully. Quality and 
output have reached anticipated goals. But this 
is just one example of Bliss’ ability to supply the 
special skills, knowledge and service to meet 
specific requirements. Next time you have a 
rolling mill problem, talk it over with a Bliss 
engineer. The chances are good that Bliss will 
supply the best practical solution. 



































E. W. Bliss Company + General Office: Canton, Ohio 
ROLLING MILL DIVISION: SALEM, OHIO 
” £, W, Bliss (England) Ltd., Derby, England « E, W. Bliss Co. (Paris), St. Ouen sur Seine, France 


U. S. Plants in Canton, Salem, Toledo, Ohio; Hastings, Michigan. Branch Offices in Chicago, Cleveland, Dayton, Detroit, Indianapolis, 
New Haven, New York, Philadelphia, Rochester, Toledo; and Toronto, Canada. West Coast Representatives: Moore Machinery Co., 
Los Angeles and San Francisco; Star Machinery Co., Seattle. Other representatives throughout the world. 


2. INGOT CROSS TRANSFER AND 3. BLOOMING MILL—Revamped; sup- 
APPROACH TABLE plemented with heavy mill tables 


5. INTERMEDIATE ROUGHER—Modernized 6. FOUR-STAND FINISHING TRAIN— 7. RUNOUT TABLE to upcoiler and 
Delivery end shear line 





8. HOT STRIP COILER—Revamped 9. HEAVY-DUTY ROLLER LEVELER 
AND SHEAR 


Want a practical solution to your rolling mill problems? Do as Write today for your copy of 
Empire Steel Corporation did. Ask Bliss to show you how you can Bliss’ revised Rolling Mill 
combine your available resources with new machinery to realize Brochure. Ask for 

new production objectives. It can save you time and money, too. Bulletin 40-A. 


F- BLISS be 
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ITH wondertul cooperation and enthusiasm of 

members from both West and East, the first 
AISE western meeting was highly successful. Some 
450 men heard a technical program presented by a 
fine array of authors. The new Hotel Statler in Los 
Angeles provided excellent facilities for meeting, 
greeting, eating and living. Kaiser Steel Corp. staged 
= interesting inspection trip through its Fontana 
plant. 

Attendance included approximately 115 men from 
east of the Mississippi River, 205 from the Los Angeles 
area and 130 from western areas other than Los 
Angeles — not to mention some 25 or 30 wives who 
came along. 

Our thanks to every one who helped to make this 
western venture such a success — and it looks as if 
we'll be back, perhaps in San Francisco, about a 
year from now. 


a 


BT ed oe sends us this gem: 
“I need some help with my income tax. 
That's why I've been delaying it. 
Not in filling out the form, 
But rather, more in paying it.”’ 


A 


IGURES released by the American Iron and Steel 
Institute show the annual steel capacity of the 
United States to be made up of 109,095,000 tons open 
hearth, 4,787,000 tons bessemer, and 10,448,000 


tons electric furnace. 


+ 


OME quotes from the current press: 
“1954 holds good prospects for a generally high 

level of employment’’ — Eugene G. Grace. 

‘“...a bright future for the country’s construction 
industry’’ — C. F. Hood. 

‘. .. backlog and expected new business indicate 
satisfactory operations for 1954’’ — Lorenz Iversen. 

“Stock market strength indicates confidence in the 
financial picture.”’ 

“Bond markets strong.” 

“Current unemployment of 2,500,000 is about 60 
per cent of what used to be considered normal.”’ 

“Individual earnings during January were at a rate 
of $282,500,000,000 a year, $2,000,000,000 under 
December but $2,000,000,000 above January, 1953” 
— U. S. Dept. of Commerce. 

As we've said before, it’s still good business. 
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ye charging of 76 tons of fine radioactive iron ore 
into a blast furnace at Ford Motor Co. indicated 
that about 40 per cent of the fine ore was carried out 
of the furnace in the gas. 


o 


N 1953, close to $8,000,000,000 were spent for 
advertising to sel] the nation $210,000,000,000 
worth of goods and services. That's about 4 per cent. 


a 


OMMENTING on the recent report of the Randall 

Commission on Foreign Economic Policy, Kop- 

pers Co., Inc., is distributing a statement on tariff 
policy concluding thus: 

“...Koppers believes that tariffs should not be 
abolished as a matter of national policy. There should, 
however, be a selective policy of tariff treatment to 
provide protection for industries needed for national 
security. There should also be new selective tariffs or 
increases in existing tariffs as needed to offset cheap 
labor and subsidies, and to prevent dumping prac- 
tices. These selective policies should not be patched- 
up adjustments of existing regulations, but should be 
those found to be specifically needed after thorough 
and intensive analyses of individual industries and 
their importance to our national well-being. 

“The proper goal of international trade policies is 
the healthy encouragement of the world market; not 
the re-slicing of the American pie to the detriment of 
our national security and at the expense of United 
States citizens and industries.” 


s 


say that old age isn’t the period when a 
fellow stops looking at good looking girls, it's 
when all the girls look good to him. 
If that’s true, some fellows we know are older than 
we thought. 


a 


N item in Allis-Chialmers’ Annual Review of 

Engineering Developments states that the steel 

industry has been spending nearly $1500 a minute 
over the last seven years to expand its capacity. 


- 


IXTY years ago this month, Jacob Sechler Coxey 

led his famous ‘‘army”’ from Massillon, Ohio, to 

Washington to present a proposal for a large govern- 

ment-financed program of road building to offset the 

effects of hard times. He was labled a crackpot and a 
dangerous radical. 

Today, his proposal forms a regular item of political 

thinking. 
a 


VERAGE starting salaries of January engineering 
graduates at Illinois Institute of Technology 
reached an all-time high of $373 per month. This is 
somewhat above the national average due to the 
number of students having previous working experi- 
ence in industry. 


r 


CCORDING to the American Iron and Steel 

Institute, steel production in 1953 averaged 

1,398 lb for each person in the country. In 1946, it 
was 943 lb per person. 
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There’s a reason... 


Look at the nameplates on the instru- 
ments in your plant... and in any other 
plant you may happen to visit. Chances 
are you'll find a large percentage of them 
bear the ElectroniK name. For the fact of 
the matter is that literally thousands of 
different industrial plants have purchased 
a total of more than eighty thousand of 
these instruments in the past fourteen 
years. 


The list of companies who have chosen 
ElectroniK instruments reads like the 
“Who’s Who” of industry. It includes 
leading manufacturers, large and small 
alike who have ordered and reordered 
ElectroniK instruments for all types of 
measuring, recording and controlling 
assignments. 


This widespread acceptance didn’t just 
happen. Some of it is doubtless due to the 
fact that this was the pioneer electroni- 
cally operated instrument available to in- 
dustry on a practical, economical basis. 
And because it was...andis... the 
leader in its field, it has behind it a 
uniquely broad background of develop- 
ment and application experience. Men 
in production, engineering, maintenance 
and research have come to know what 
this instrument can do, and to rely on it 
in the most exacting jobs. 


Equally important is the excellent record 
which ElectroniK instruments have 
earned for themselves. They have proved 
their performance, in sensitivity and pre- 
cision that set the standard of industry. 
Their versatility has opened the way to 
better measurement and control of tem- 
perature, flow, pH and dozens of other 
variables. And their simple, rugged con- 
struction has reduced maintenance to a 
minimum... and set records of depend- 
able service under the toughest and 
dirtiest factory conditions. 
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NAAN 


For vital 


temperatures 





in open-hearths 


choose the... 













|| In this catalog are listed 
|| the varied types of Radia- 
|| matic Pyrometers, Elec- 
| tronik instruments and 
accessories for industrial 
temperature measurement 
and control. 
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Open hearth furnace control panel at Lone Star Steel Co., 
Daingerfield, Texas, includes (at right end of panel) Elec- 
tronik recorders working with Radiamatic elements for 















measuring checker and roof temperatures. Inset shows 
Radiamatic element sighting on checker brick. 


aes 


. versatile Radiamatic Pyrometers 





M** TEMPERATURES which critically affect the 
operation of open hearth furnaces are beyond 
the capabilities of thermocouple measurement. For 
these applications—call on Radiamatic Pyrometers. 
They’re the accurate and economical answer to high 
temperatures, destructive atmospheres, severe vibra- 
tion . . . and many other difficult installation condi- 
tions. 


For checker temperatures, for example, Radiamatic 
Pyrometers give a more accurate guide for reversal 
by measuring actual temperature of the checker 
brick. They outlast couples many times over .. . 
reduce replacement and maintenance cost. For roof 
temperatures, the Radiamatic system provides de- 
pendable precision that allows furnaces to be run to 
their maximum safe limit. 


Radiamatic elements are temperature compensated. 


‘They are as easy to interchange as thermocouples. An 
extensive selection of open and closed end sighting 
tubes and mounting accessories makes them readily 
applicable to any steel mill installation. Working 
with these elements is a broad choice of ElectroniK 
indicating, recording and controlling instruments . . . 
the family of pioneer ““Continuous Balance’”’ instru- 
ments whose performance sets the standard of the 
industry. 


Your nearby Honeywell sales engineer will be glad 
to discuss how Radiamatic Pyrometers can help in 
your mill. Call him today .. . he’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus- 
trial Division, Wayne and Windrim Aves., Phila- 
delphia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Catalog 9301, ‘“Radiamatic Pyrometers.”’ 


iH} Honeywell 
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INSTRUMENTS 


Fouts on Covitiols 








THE Wean Engineering Com- 
pany is meeting today's de- 


mands for equipment to produce 
tin plate and zinc coated strip 
steel with light coatings by the 
electrolytic method; also equip- 
ment to produce chemically 
treated black plate and strip 


— KO 


steel. Equipment for coating 


< << 
a N G ! N e t we i N G strip steel with zinc and other 


materials by the hot dip method 


COMPAN . - Inc. is also available. 


Associate Company—Wean Equipment Corp.—Cleveland, Ohio 
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PLASTIC BINDING U. S. PATENT NO. 1970285 LICENCE NO. 120 


if you judge a furnace 
on performance... 



















Fou 32 yea. dl 


Empire Steel Castings, 
Inc., has depended on this Lectromelt Fur- 





nace. Rated at 1’ tons, it consistently pours 
2'2 to 3-ton heats. 





N.ow 5-ton Lectromelt Furnace at Empire 


pours a high-quality stainless-steel heat. 


CATE at ee a 





A rugged, 32-year-old Lectromelt* Furnace still get much closer temperature and chemical control. 
works full time at Empire Steel Castings, Inc., And new, pin-point analysis control enables them 
Reading, Pa. Empire says, “‘It’s as good as the day to duplicate uniformity and high grade of molten 
it started. Better, in fact, because we found we metal in lot after lot of stainless. 
could pour additional power to it, so we get heats Lectromelt Furnaces will boost your performance 
out faster than we first dared to.” record and add to the quality of your metal. Write 
On the basis of the performance and reliability for catalog #9 describing them in detail. Pittsburgh 
of Empire’s old furnace, they recently bought a Lectromelt Furnace Corporation, 310 32nd Street, 
new 5-ton, top-charging Lectromelt. Now they Pittsburgh, Pennsylvania. 
Manufactured in . . . CANADA: Lectromelt Furnaces of Canada, Lid., Toronte 2. . . ENGLAND: Birlec, Lid., 


Birmingham ... FRANCE: Stein et Roubaix, Paris... BELGIUM: S. A. Belge Stein et Roubaix, Bressoux-Liege 
... SPAIN: General Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Lid., Nagoya 


TWENTY FIVE 
POUNDS 





10 
MOORE RAPID Th 
. 







WHEN YOU MELT... 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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COST COMPARISONS 


of the 


OPEN HEARTH a ELECTRIC FURNACE 


By DAVID D. MOORE 
Chief, Engineering Economics Division 
Battelle Memorial Institute 


Columbus, Ohio 


....@ report on some very elaborate and 
detailed studies on the future of steel- 


making .... 








A PRODUCTION of steel in the electric furnace has 
been practiced for half a century or more, but until 
after World War II it was used only for the manufac- 
ture of high-alloy steels, for which the electric furnace 
is peculiarly adapted. Wartime and postwar improve- 
ments in furnace design and operations have lowered 
the cost of electric-furnace steelmaking to the point 
where its use to produce plain-carbon steels appears to 
be economically feasible—at least under certain favor- 
able situations. 

Any strong upward trend in the use of the electric 
furnace would create important new markets for elec- 
tric power and for coal to produce the bulk of this elec- 
tric energy. In order to evaluate the present and poten- 


tial competitive aspects of the electric-furnace and 
open-hearth processes in making low-carbon steels, a 
group of fourteen electric utilities and Bituminous Coal 
Research, Incorporated, sponsored a recent compre- 
hensive study on this subject at Battelle Memorial 
Institute. This paper is essentially a condensation of 
that study."?)* 

Cost-comparison estimates were developed for rep- 
resentative modern plants of 250,000 tons, 500,000 tons, 
and 1,000,000 tons of ingots per year employing cold- 
metal practice, and for the latter two sizes using 50-50 
hot-metal/cold-scrap practice. Data on costs—capital 





*Numbers refer to Bibliography. 








TABLE | 
Estimated ne Costs of uhwecesinanein and Electric-Furnace — 1952 Price Levels 


250, 000-Ton shop | 500, 000-Ton shop 1,000,000-Ton shop 





Open Electric Open E 








Electric Open Electric 
hearth | furnace hearth | furnace hearth furnace 
1. Buildings and foundations. $ 3,500,000 $ 1,500,000 $ 5,000,000 | $ 2,500,000 $ 8,000,000 $ 3,500,000 
2. Furnaces and auxiliaries... . 2,250,000@ 1,250,000;2 3,500,000(3) 2,000,000G 6 000,000 4,000,000.) 
3. Scrap-handling and wished equipment. 1,250,000 750,000 2,000,000 1,250,000 3,000,000 1,750,000 
4. Pit side equipment. . 1,750,000 1,250,000 1,750,000 1,750,000 3,250,000 2,750,000 
5. Stripper facilities... 1,000,000 1,000,000 1,750,000 1,500,000 2,100,000 1,750.000 
6. Molds and mold-conditioning plant. 500,000 500.000 750,000 750,000 1,250,000 1,000,000 
7. Storage facilities . ' 250,000 150,000 400,000 250,000 550,000 400,000 
8. Utilities. 1,250,000 350,000 1,750,000 500,000 2,500,000 750,000 
Total..... $11,750,000 $ 6,750, 000 $16, 900, 000 $10,500,000 $26,650,000 $15,900,000 
a) Three 150-ton furnaces. 
@) Three 18-foot furnaces with 20,000-kva transformers. 
@) Four 200-ton furnaces. 
@ Four 20-foot furnaces with 25,000-kva transformers. 
© Eight 200-ton furnaces. 
© 


Eight 20-foot furnaces with 25,000-kva transformers. 
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Pig iron 

Steel scrap 

Ore (58 per cent Fe) 
Electrodes. . 
Limestone 

Burned lime 
Fluorspar 

Fuel oil 

Steam 

Air — 
Finishing additions 


Total... 


ES re 

Scrap and ingot butts 
Slag 

Flue or waste gases. 

Flue dust 


Total. 


TABLE II 
Material Balances in Open Hearths and Electric Furnaces Operating on a 100 Per Cent Cold-Metal Charge 


Open heartha 


Pounds per ton 
of ingots 


556 
1668 
24 


200 
4295 
20 


6575 


Per cent of input 


and output 


Input 


: i) 
ome: eye 


ao 
S| oS-w 
o' nounn-f £00 


—— 


Output 


w 
o'ao-Lo 


— 
S| of 


1) Fuel consumption, 4,600,000 Btu per ton of ingots. Ingot yield, 89 per cent. 
Ingot yield assumed to be 91 per cent. This yield is an average figure obtained from data collected in this survey and is lower than yields 


claimed in various technical literature. 


Electric furnace 


Pounds per ton 





Per cent of input 


of ingots and output 
Input 
173 7.5 
1985 85.0 
50 2.1 
12 0.5 
30 1.3 
75 3.2 
“12 0.4 
2337 100.0 
Output 
2000 86.5 
60 4.8 
157 6.2 
120 2.5 
2337 100.0 


3) This weight will be increased in each case by dirt charged with scrap and furnace refractories fluxed. 


and operating—were obtained from a considerable 
number of steel companies, engineering construction 
firms, and equipment manufacturers. These were care- 
fully appraised, compared, adjusted, and finally tem- 
pered with some theory and extrapolations dealing 


Material Balances in Open Hearths and Electric Furnaces Operating on a 50-50 Hot-Metal and Cold-Scrap Charge 


Liquid pig iron 
Cold steel scrap 
Ore (58 per cent Fe). 
Electrodes. . 
Limestone 

Burned lime. 
Fluorspar. .. 

Fuel oil..... 
Steam 
ee 
Finishing additions 


Total. . 


ee eee 
Scrap and ingot butts. . 
Slag and other losses... 
Flue or waste gases 

Flue dust. . 


, ae 


with hot-metal practice in the electric furnace. The 
resultant cost figures are believed to be reasonably rep- 
resentative of 1952 costs for modern plants of the sizes 
given. On the other hand, it should be emphasized that 
actual costs of any plant could vary from those shown, 


TABLE Ill 


Open heartha 
Pounds per ton Per cent of input 
of ingots and output 
Input 
1126 18.7 
1126 18.7 
150 2.5 
100 “1.9 

13 0.2 
10 0.2 
180 3.0 
75 1.4 
3208 53.2 
12 0.2 
6000 100.0 

Output 

2000 33.3 
60 1.4 
300 5.0 
3620 60.0 
20 0.3 
6000 100.0 


Electric furnace@ 


Pounds per ton 


Per cent of input 


of ingots and output 
— — | —— 
Input 
1103 44.8 
1103 44.8 
120 4.9 
10 0.4 
35 1.4 
80 3.2 
12 05 
2463 100.0 
Output 
2000 81.2 
60 2.4 
192 7.8 
211 8.6 
ot a ete) 
2463 100.0 


7 Fuel consumption 3,300,000 Btu per ton of ingots. Ingot yield, 87 per cent. No flush practice. 


Ingot yield assumed to be 88 per cent. No flush practice. 
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TABLE IV 


Btu per ton of 





ingots 

1. Heat of combustion of fuel....... 4,600,000 
2. Sensible heat in fuel... . 115,000 

3. Heat content in liquid pig Res eidiseeedd 
4. Exothermic reactions 175,000 
aes Fie Aa ee oer ae sks eels : 4,890,000 
5. Heat content of liquid steel.............. 1,260,000 
6. Heat content of siag.............. 186,000 
7. Calcination of limestone. . een ee 
8. Reduction of iron ore. .._. 43,000 
9. Evaporation and heating of water in charge. 420,000 
10. Loss in stack gases... .. 1,340,000 
11. Heat dissipated in cooling water. 260,000 
12. Loss through walls, radiation, etc. 1,381,000 
MN i ciitendanedsddie teantabsadenewn’ 4,890,000 


depending on the plants’ location, modifications in de- 
sign, and any changes in other variable factors such as 
fuel or electric power costs. 


CAPITAL COSTS 


Estimated capital costs for the open-hearth and elec- 
tric-furnace plants are shown in Table I. The table 
shows that capital costs for electric-furnace plants were 
$6,750,000 for the 250,000-ton plant, $10,500,000 for the 
500,000-ton plant, and $15,900,000 for the 1,000,000- 
ton plant. These costs run about 60 per cent of the cost 
of comparable-sized open hearths. Actually, the esti- 
mated annual capacities of the electric furnaces in 
cold-melt practices are somewhat greater than of the 
open hearths, so capital cost differentials might be 
somewhat greater than those shown. Although there is 
no established background for operating the electric 
furnace on a hot-metal/cold-scrap practice, ingot out- 


Cold-metal charge 


Estimated Heat Balances for Open Hearths Operating on Cold-Metal and 50-50 Hot-Metal and Cold-Scrap Charges 


Hot-metal charge 


Per cent | Btu per ton of Der ennt 
ingots 
Input 
94.0 3,300,000 69.2 
2.4 95,000 2.0 
sate 550.000 11.5 
3.6 831,000 17.3 
100.0 4,776,000 100.0 
Output 
25.8 1,260.000 26.4 
3.8 270,000 5.6 
aw 118.000 25 
0.9 100,000 2.1 
8.6 315,000 6.6 
27.4 960,000 20.0 
5.3 232,000 4.8 
28.2 1,521,000 32.0 
100.0 4,776,000 100.0 


put for hot-metal operations should be at least as great 
as for a cold-melt shop. 

It is recognized that a modern open-hearth plant de- 
signed to produce 1,000,000 tons of ingots annually 
would use 250 or 275-ton furnaces. Following the same 
reasoning, a comparable-sized, electric-furnace plant 
would use 24-foot furnaces. However, it is believed that 
the additional costs for these heavier furnaces would 
tend to offset capital savings due to a decrease in num- 
ber of furnaces. Also, the smaller-sized furnaces pro- 
vide a more direct comparison of different size plants. 


MATERIAL AND HEAT BALANCES IN THE 
OPEN-HEARTH AND ELECTRIC-FURNACE PROCESSES 


Any valid comparison of the relative economics of 
the two processes must consider their material and heat 
balances for similar operations. Unfortunately, no pre- 
cise data for complete material and heat balances of 


TABLE V 


Cold-metal charge 


Kwhr per ton 
of ingots 

1. Power into transformers. er ee eee 525 
2. Heat content of liquid iron | 

Bc cox utecduvedavaavaseasenes | 525 
3. Heat content of liquid steel.................| 370 
4. Heat content of slag. aaah 22 
5. Refining reactions(). sd w-e.srara eer 6 
6. Heat content of waste gases................ 12 
7. Heat extracted by cooling water............ 20 
8. Electrical losses. eer 40 
9. Losses through walls, radiation, etc... 55 

Gs ewan Su ote ve eae 525 


Estimated Heat Balances of Electric-Arc Furnaces Operating on Cold-Metal and 50-50 Hot-Metal and Cold-Scrap Charges 


Hot-metal charge 


Per cent Kwhr per ton Per cent 
of ingots 

Input Input 
100.0 470 | 76.0 
ina | 151 24.0 
100.0 621 | 100.0 

Output Output 
70.5 370 | 59.6 
4.2 29 4.7 
1.2 66 10.6 
2.3 45 7.3 
3.8 20 3.2 
7.6 36 5.8 
10.4 55 8.8 
100.0 621 100.0 


1) Oxidation of silicon, manganese, and phosphorus by iron ore produces heat, but oxidation of carbon by the ore is an endothermic reaction. 


The net effect of all refining reactions is a loss of heat. 
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these processes are available in the published liter- 
ature. Calculations were therefore necessary to arrive 
at comparable material and heat balances. Material 
balances for the open hearth and electric furnace using 
a cold-metal charge are shown in Table II, while Table 
III shows the same comparison using 50 per cent hot 
metal. Table IV shows the heat balances for the open- 
hearth operations—both cold—and hot-metal charges. 
Heat balances for electric-furnace operations are shown 
in Table V. Both sets of calculations were made for a 
200-ton open-hearth furnace and for a 20-foot electric- 

re furnace using either a cold-melt or a 50-50 hot 
metal/cold-scrap charge. The calculations are pat- 
terned after those given by T. J. Ess‘? ®) and employ 
the same values of thermochemistry on which Ess’s 
calculations were based, as well as fuel and combustion 
data given in Basic Open-Hearth Steelmaking ‘?). 
Many of these items, however, were modified to con- 
form with data obtained in the present study !?. Cal- 
culations for the electric furnace using 50 per cent hot 





metal are of course based on estimates without much 
supporting data. 

It is of interest to note that the metallic charges for 
the open hearth are much smaller than the air required 
for combustion. This comparison is even more striking 
on the output side where the stack gases constitute 
about twice the weight of the finished ingots. Con- 
versely, the metallic charge and yields of the electric 
furnace are both above 90 per cent of the total input 
and output using cold-melt operations. For a 50-50 
hot-metal charge, the metallics amount to about 92 
per cent of the input and 83 per cent of the output. 

The differences in thermal balances between the two 
types of processes are just as striking. In the open 
hearth, about 26 per cent of the heat input is con- 
tained in the molten steel, from 20 to 27 per cent is lost 
in stack gases, and 28 to 32 per cent is lost through 
furnace walls, radiation, etc. On the other hand, the 
heat balance in the electric furnace using a cold charge 
shows that more than 70 per cent passed to the steel. 


TABLE VI 
Estimated 1952 “Cost Above”’ per Ton of Ingots in Open-Hearth and Electric-Furnace 


| 250,000-Ton 





Cold-metal charge 


Shops of 250,000, 500,000 and 1,000,000 Tons Annual Capacity 


50 Per cent hot-metal charge 








500,000-Ton | 1,000,000-Ton 500,000-Ton | 1,000,000-Ton 
capacity capacity capacity capacity capacity 
| . | aace A 
Three Three | Four Four Eight Ei ht Four | Four Eight Eight 
| 150-ton | 18-foot | 200-ton | o9-foot | 200-ton  29-foot | 200-ton | 20-foot | 200-ton | 20-foot 
| Open= | electric | Open- — electric | Open- electric | OPeEN- | electric | OPEN | electric 
hearth | furnaces | hearth | furnaces | hearth furnaces | hearth | furnaces | hearth | furnaces 
| furnaces furnaces urnaces furnaces | | furnaces | 
1. Fuel oil ($0.60 per MM weeds $ 2.76 $ 2.76 $ 2.76 $ 1.98 | $ 1.98 
2. Power (9 mills)....... $4.70 | $ 4.70 $ 4.70 | | $4.25 | $ 4.25 
3. Electrodes ($0.18)...... i, 2.15 2.15 | 2.15 | 1.80 | | 1.80 
| arr | 0.694 0.622) 0.69G 0.62 0.694 0.622 0.502) 0.674) 0.50@ 0.67 
5. Furnace refractories... 0.80 0.60 0.70 0.50 0.70 0.50 0.70 | O45 | 0.70 | 0.45 
6. Ladle refractories (ladle brick 
sleeves, nozzles, etc.)......| 0.15 | 0.15 | 0.15 0.15 0.15 0.15 0.15 | 0.15 0.15 0.15 
7. Furnace repairs (masonry, la- | | 
bor, materials). ..... | 1.80 1.20 | 1.60 | 1.30 | 1.60 1.30 1.50 | 1.20 | 1.50 1.20 
8. Molds and stools (replace- | 
ment and conditioning)....| 0.65 085 | O65 | O85 0.65 0.85 | 0.65 | 0.85 0.65 0.85 
9. Production tabor ($2 per man- | 
hour). . 2.20 | 1.70 | 200 | 1.35 | 2.00 1.35 1.60 1.25 | 160 | 1.25 
10. Maintenance labor and mate- | 
0.95 0.95 0.85 | 0.80 | 0.70 0.65 0.70 | 0.70 | 0.55 0.55 
11. Indirect labor (supervision, 
metallurgical, clerical, etc.).| 0.30 0.35 | 0.25 0.25 0.20 0.20 0.20 | 0.25 | 0.20 0.20 
12. Oxygen and compressed air...|......... Serer GEE Es ae | 0.28 0.20 0.28 | 0.20 0.28 
13. Supplies, tools, lubricants, | 
ey a el a 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
14. Water and other utilities... .. 0.35 0.35 0.35 0.35 | 0.35 0.35 0. = 0.35 0.30 0.35 
15. Yard switching.......... 0.25 0.25 | 0.20 0.20 0.20 0.20 0.2 0.20 0.20 0.20 
16. Slag disposal..... ; 0.40 0.20 0.35 0.20 0.35 0.20 030 0.20 0.30 0.20 
17. Employee benefits 0.35 |, 0.30 0.35 0.25 0.35 0.25  _—-0..30 0.23 | 0.30 0.23 
18. General expense (overhead) 0.60 0.50 0.50 0.40 0.45 0.40 0.49 0.40 0.40 0.40 
Subtotal... .. .| $12.45 $15.35 $11.60 | $14.55 | $11.35 $14.35 $ 9.88 $13.43 | $ 9.73 $13.23 
19. Fixed charges (interest, taxes, | 
amortization, etc., comput- 
ed on the basis of 12 per 
cent of total capitalization) . 5.64 3.24 4.92 2.52 3.88 1.91 4.07 2.52 3.20 1.91 
ee $18.59 $16.52 $17.07 | $15.23 $16.26 $13.95 $15.95 $12.93 $15.14 
G) Assumed consumption: 20 Ib limestone Assumed consumption: 30 Ib limestone 
60 Ib burnt lime 75 Ib burnt lime 
10 Ib fluorspar 
@ Assumed consumption: 100 Ib timestone @ Assumed consumption: 35 Ib limestone 
13 Ib burnt lime 80 Ib burnt lime 
10 Ib fluorspar 
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For a 50 per cent hot-metal charge this drops to about 
60 per cent. The loss in efficiency is largely attributable 
to an estimated loss of about 60 kwhr in the oxidation 
of carbon by iron ore, a loss only slightly compensated 
by the exothermic reactions of silicon, manganese, and 
phosphorous oxidation. 

The use of oxygen for carbon elimination when either 
type of furnace is operated on a high liquid-iron charge 
may offer certain distinct economic advantages in com- 
parison with ore practice. At an assumed power rate of 
9 mills, the cost of 2.8 kwhr of electric energy necessary 
to carry on the endothermic reaction of carbon elimina- 
tion by means of ore would be equivalent to about 2.5 
cents per pound of oxygen contained in the ore. This 
cost would be partially offset by the release of metallic 
iron from the ore, but under present conditions use of 
oxygen might become economically justified when its 
cost is less than $34 per ton or $1.35 per Mcf. 


PRODUCTION COSTS 


In conformance with steel-company practice, ingot 
production costs are split into: (1) “cost above” which 
includes the cost of labor, fuel, fluxes, fixed charges, 
supplies, etc., and (2) cost of metallics in the furnace 
charge. 

“Cost Above” in steelmaking processing, items mak- 
ing up “cost above” fall into one of two major cate- 
gories: 

1. Items directly related to tonnage of production, 
such as fuels, molds and stools, fluxes, ladle re- 
fractories, etc. 

2. Items that are more or less constant regardless of 
hourly output, such as production labor, furnace 
refractories and repairs, maintenance, yard 
switching, indirect labor, fixed charges, etc. 

Cost of items comprising Group 2 may vary from 
plant to plant but in open-hearth operations are be- 
lieved to approximate about one dollar per ton of ingot 
per gross furnace hour. Because of the shorter time per 
heat, comparable electric-furnace costs per ton of ingot 
may run somewhat lower as shown in Table VI. “Cost 
above” for the open-hearth shops using a cold-metal 
charge runs from $18.09 per ton of ingot for the 250,000- 
ton plant to $16.52 for the 500,000 ton plant, and $15.23 
for the 1,000,000-ton plant. In comparison, the “cost 
above” for the electric furnace runs from $18.59 for the 
250,000-ton plant to $17.07 for the 500,000-ton plant, 
and $16.26 for the 1,000,000-ton plant. All of these 
costs include fixed charges amounting to 12 per cent 
of total capital costs. The reduction in “cost above” 
with increasing plant size stems primarily from a de- 
crease in the fixed charges per unit output. It is the 
informed opinion of many operating men that fixed 
charges per ton of output tend to become stabilized at 
a plant capacity of about 1,000,000 tons of ingots an- 
nually. 

Comparative “cost-above” for the 500,000-ton and 
1,000,000-ton plants using 50 per cent hot metal are 
also shown in Table VI. The “cost above” for the 500,- 
000-ton plants drops from $13.95 for the open hearth 
and $15.95 for the electric furnace down to $12.93 and 
$15.14, respectively, for the 1,000,000-ton shops. 

It is of interest to note the progressive decrease in 
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“cost above” with increasing plant capacity. While 
both types of plants enjoy this trend, the open hearth 
appears to gain more from an increase in plant capacity. 
In cold-melt operations, the open-hearth “cost above” 
dropped $2.85 per ton as plant size increased from 250,- 
000 to 1,000,000 tons of ingots, while electric-furnace 
“cost above” dropped only $2.35 per ton for a corre- 
sponding increase. Using a 50 per cent hot-metal 
charge, “cost above” for the open hearth dropped $1.02 
per ton as plant size increased from 500,000 to 1,000,000 
tons of annual ingot capacity. The corresponding de- 
crease was only $0.81 for electric-furnace shops. 

In determining the “cost above” for the electric fur- 
nace using 50-50 hot-metal, cold-scrap charge, a power 
consumption of 470 kwhr per ton of ingots was as- 
sumed (compared with 525 kwhr for cold-metal prac- 
tice). Electrode consumption was assumed to be 10 
pounds per ton of ingot for hot-metal practice, com- 
pared with an average of 12 pounds for cold-metal 
practice. 


COST OF METALLICS 


The cost of metallics composing the furnace charge 
is a variable, which may favor any one of the processes 
depending on the relative market price and availability 
of scrap and pig iron, and on price differentials between 
grades of scrap at any given time. Generally, scrap will 
be lower than pig iron at nonintegrated plants, and 
thus electric furnaces usually should have a lower 
metallics cost. 

Any losses in metallics have a significant effect on 
production costs. Based on the findings of this survey, 
the normal ingot-yield expectancy in the open hearth 
is about 89 per cent for a cold-metal charge and 87 per 
cent for a 50 per cent hot-metal charge. In electric- 
furnace operations, comparable ingot yields are about 
91 and 88 per cent, respectively. 

Because of the smaller-size heats in electric furnaces, 
ingot butts will be a larger percentage of the heat. 
Counterbalancing this to some degree should be the 
smaller ladle skulls. For the purpose of this study it is 
assumed that recoverable losses amount to 60 pounds 
per ton of ingots for either process. 

It is generally recognized that unrecoverable losses 
are greater in the open hearth. In addition to losses 
from pig iron are the metallics lost in the slag, in slag 
pockets, in checker chambers, in waste gases, through 
flushing and unrecoverable spillage, and by other 
means‘®?, 

As a broad statement, the slag volume in an electric 
furnace using a cold charge is about one-half that of an 
open hearth operating on a cold charge; it is only one- 
third that of an open hearth operating on a 50 per cent 
hot-metal charge. Electric furnaces using hot-metal 
practice may be expected to carry more slag but still 
appreciably less than in the open hearth. Waste gases 
in the open hearth are another significant source of 
metallic losses, possibly as much as 3 to 5 pounds per 
ton of ingot. On the other hand, waste gas volume and 
metallic losses from this source are negligible in the 
electric furnace—particularly in cold-melt operations. 

Estimated cost of metallics per ton of ingots are 
shown for both processes in Table VII. In cold-metal 
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TABLE VII 
Estimated Cost eel Metallics per Net Ten of  tagete in LOpen-Fteart and Eloctrto-Furnase Shops 


- Open-hearth 

Pounds Cost 
| per ton per net 

| of ingots ton 
Steel scrap at $43/gross ton Sree $32.00 
Pig iron at $58/gross ton a deere cae 556 14.45 
lron ore (lump) at $14/gross ton... 24 0.15 
80 Per cent ferromanganese at $225/gross ton. 12 | 1.20 
Total gross cost of metallics...... | $47.80 

Less credit for 60 pounds of recoverable steel 

scrap... Pi Aa: Chapel i) AS cles ER 1.15 
Net cost of metallics per net ton of ingots...... $46.65 


practice, the estimated net cost of the metallics amount 
to $46.65 per ton for the open hearth compared with 
*42.95 for the electric furnace, a difference of $3.70 
favoring the electric furnace. In hot-metal practice, 
the net cost drops to $41.08 for the open hearth and 
$40.18 for the electric furnace, a difference of only $0.90 
in favor of the electric furnace. 


PERFORMANCE AND STEEL-QUALITY FACTORS 


Factors other than a dollar and cents comparison 
should be used in evaluating the relative worth of the 
two processes. These considerations include such items 
as performance and steel quality. 

Flexibility, Availability and Ingot Yield—The elec- 
tric furnace has a much greater flexibility. If necessary, 
an electric-furnace plant could be operated on one shift 
daily and closed down completely on week ends. In 
contrast, the open hearth must be operated on a con- 
tinuous basis to prevent a greatly shortened furnace 
life and undue delays in bringing the furnace to steel- 
making temperatures. 

Operating at 100 per cent capacity, the greater flex- 
ibility of the electric-are furnace may not be an im- 
portant economic factor, but, as operating rates de- 
crease, this flexibility becomes increasingly important. 
For example full-scale operations can be maintained 
on individual electric furnaces, thereby keeping “cost 
above” and other production costs constant. On the 
other hand, costs would increase in the open-hearth 
shop because of cut-back operations with furnaces 
operating at partial capacity. Also, the lower capital 
cost for electric-furnace plants of similar capacity 
would mean less of an increase in fixed costs per ton of 
steel as productivity decreased. Offsetting these ad- 
vantages to some degree, intermittent or reduced elec- 
tric-furnace operations might result in increased elec- 
tric-power rates. 

Furnace availability is another factor favoring the 
electric-furnace shop. The study indicates that the 
availability of the modern are furnace is about 96 per 
cent compared with 92 per cent for the open hearth. 
Thus, greater sustained outputs can be maintained 
with the electric furnace. 

Ingot yields for the electric furnace are estimated 
to be some 2 to 3 per cent greater in cold-melt practice. 
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Cold- “metal charge 


50 Per cent hot-metal charge 


Electric furnace: “Open-hearth Electric furnace 
Pounds Cost Pounds Cost Pounds Cost 
per ton per net per ton per net per ton per net 
of ingots ton of ingots ton of ingots ton 
“1985 | $38.10 | 1126 $21.60 1103 ~~ $21.18 

173 4.50 1126 18.58 1103 18.20 

50 0.30 150 0.85 120 0.75 
12 | 1.20 2 1.20 12 1.20 
$44.10 | | $42.23 $41 33 
1.15 | 1.15 1.15 
$42.95 | $41.08 Zz $40. 18 

| 


Actual yields for both processes would be lower using 
hot-metal practice, but from information gathered in 
this study it would appear that the yield from the elec- 
tric furnace would still be from 1 to 2 per cent more 
than from comparable open-hearth operations. 

Steel-Quality Factors—The importance of steel qual- 
ity varies with grade of steel desired and may be either 
minor or of overriding importance. The most signifi- 
cant quality factors are concerned with residual ele- 
ments and temperature control in the processing oper- 
ations. 

Residual Elements—In making plain-carbon steel, 
carbon, manganese, silicon, phosphorus, and sulphur 
are so-called common elements, the contents of which 
are adjusted to meet the desired chemical and mechan- 
ical specifications. Besides these major elements, cer- 
tain contaminants are generally present in steel. To 
this group belong nickel, copper, molybdenum, van- 
adium, lead, tin, antimony, and arsenic. With the ex- 
ception of tin, and the particularly objectionable lead, 
antimony, and arsenic, these metals are useful elements 
in various alloy steels but may impart undesirable 
properties to plain-carbon steels. 

Steel scrap is a major source of the residual metals 
that are not eliminated. In cold-melt operations, elec- 
tric-furnace steelmaking uses a higher percentage of 
scrap in the furnace charge, so the residual or “tramp” 
metals will tend to be greater in the finished products. 
For hot-metal operations, there would, of course, be 
little difference in residual metal contents. 

Sullivan, et al‘®), presented a paper at the open- 
hearth conference in 1945 indicating that the content 
of tramp elements was levelling off at levels not pre- 
senting serious difficulties. However, information garn- 
ered in this study indicates that the content of residual 
elements in steel may have resumed an upward trend. 

Sulphu is generally considered to be an 
undesirable element in most steelmaking applications 
except for improving machining qualities. Standard 
specifications place maximum sulphur limit at 0.040 
per cent, but for many steels, a sulphur content below 
0.025 per cent would be desirable. For some special ap- 
plications such as welding rods, a sulphur content below 
0.020 is often necessary. This may create a serious prob- 
lem in open-hearth operations, depending on the sul- 
phur content of the pig iron and residual fuel. In open- 
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hearth operations, an equilibrium is established be- 
tween sulphur content of furnace gases and sulphur in 
the molten steel. Temperatures of the bath and basicity 
of the slag must be increased to reduce the sulphur con- 
tent in the steel. Such a practice slows down furnace 
operation and increases the steelmaking costs. 

Currently, the average sulphur content of residual 
fuel oil used by eastern steel plants averages more than 
1.0 per cent compared with around 0.5 per cent ten 
years ago. There are some indications‘*? that this trend 
has been arrested, or even reversed, through recent 
major discoveries of low-sulphur crude oils, but any 
further upward trend in sulphur content of residual 
fuel could prove costly in open-hearth operations. 

In contrast, electric-furnace operations permit rapid 
adjustments in composition of slag and temperature to 
expedite sulphur removal. Moreover, a major source 
of sulphur contamination—the fuel—is avoided. This 
facility in sulphur control might become a compelling 
factor in a long-range future balance between the two 
processes. 

Temperature Control—The rate at which fuel can 
be burned in any presently designed open hearth is 
limited by the means of heat input. Attempts to in- 
crease this rate of heat input (by higher preheat of 
combustion air, increase in fuel consumption, or the use 
of oxygen-enriched air in burning this fuel) may burn 
out the roof, or parts, and will certainly shorten the fur- 
nace life. Conversely, in the are furnace, the rate of 
heat input is limited only by the rate of heat transfer 
in the bath, and temperatures may be raised in a much 
shorter time period. As a broad statement, temperature 
control is much simpler in electric-furnace steelmaking. 


IMPORTANT FACTORS IN FUTURE COSTS 


The present and future trends in costs and avail- 
ability of the various raw materials and types of energy 
are major factors in determining comparative costs for 
electric-furnace and open-hearth steelmaking. As re- 
quirements for certain of these materials and types of 
energy vary widely between the two processes, factors 
tending to increase or decrease their mdividual costs 
may have a decided influence on their relative eco- 
nomics at any given place or time. 

Fuels—Coal, petroleum, and natural gas are used 
directly and indirectly in making all types of steel. 
Factors tending to upset present cost relationships 
among these fuels could have a decided influence on 
comparative costs of open-hearth and electric-furnace 
steelmaking. Therefore, a brief analysis of potential 
future trends in relative prices or costs of coal, petro- 
leum, and natural gas should be included. 

Future Trends in Cost and Availability—Predictions 
of conditions as they may exist 15 vears or more hence 
can be little more than pure conjecture. Variables such 
as technological changes, governmental controls, inter- 
national conditions, and basic supplies limit the accu- 
racy obtainable. 

However, to assist long-range planning and evalua- 
tions, an attempt has been made to show the general 
trends that may develop. It is felt that showing the 
relative price trends in terms of an actual Btu valuation 
is helpful in visualizing these predicted trends. It 
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should be understood that wide variations from these 
trend lines will occur from year to year and even over 
a period of several years. However, it is believed that 
the long-range trend will be in the general range shown 
in Figure 1. 

The figure shows natural gas prices at the well in- 
creasing during the next several years until they ap- 
proach those of coal fob the mine. By 1975, going field 
prices for gas in the Southwest may be as much as 25 to 
30 cents per Mcf compared with 10 to 15 cents at pres- 
ent. However, because of the long-term contracts for 
natural gas reserves, the average field price should be 
somewhat lower. 

On the other hand, natural gas in interstate com- 
merce is a controlled utility and as such is less suscept- 
ible to rapid price fluctuations reflecting inflationary or 
deflationary conditions. There can be no doubt that the 
inflationary trends since 1940 have been a major item in 
the improved price position of natural gas compared 
with coal and oil. Under a continued inflationary eco- 
nomy, natural gas may hold or improve its present 
price relationships in spite of predicted, increased de- 
livered prices. 
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Figure 1 — Past, present, and potential trends in average 
United States price levels of primary mineral fuels, 
1935-1975. 


Coal prices, through expansion of radical mine me 
chanization, should not rise materially over levels exist 
ing in 1950. By 1975, they might drop back to 25 per 
cent below the 1950 level. 

The future potential price trends for crude oil are 
more uncertain. Much of the production even five years 
hence will come from new sources and developments 
during that period. Over a long period, there is also the 
possible limitation to price rise set by the future cost of 
making synthetic liquid fuels by improved means. If 
recoverable reserves of crude oil can be expanded 
through improved drilling and recovery methods and 
ultimate resources are sufficiently great, crude oil prices 
by 1975 may be less than 10 per cent above 1950 levels. 
Under more pessimistic conditions, prices would be set 
by alternative costs of synthetic liquid fuel. Depend 
ing on the developments in synthetic fuel processes, 
this might mean an increase in prices of from 25 to 50 
per cent by 1970 to 1975, compared with 1950 prices. 

Comparative Fuel Economics of Electric-Furnace 
and Open-Hearth Operations—Based on future price 
trends as shown in Figure 1, little variation in present 
price competition between coal and oil is foreseen dur- 
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ing the next ten years. Thus, excepting areas where 
natural gas is used, changes in fuel economics for elec- 
tric-furnace and open-hearth operations will be minor. 
In plants using natural gas, increases of from 10 to 20 
cents per ton of ingot may occur. 

By 1975, price levels of residual fuel in the East 
North Central States and Alabama may be up by 25 
per cent, while delivered natural gas prices will be at 
least 10 to 20 cents per Mcf above present rates. On the 
other hand, coal prices may be at or below present price 
levels. 

This would mean a possible increase in the “costs 
above” for an open-hearth shop, amounting to about 30 
to 40 cents per ton of liquid steel. Conversely, a reduc- 
tion in coal costs of 10 per cent could reduce the elec- 
tric power costs for electric-furnace operations by 
about 15 cents per ton of liquid steel. 

Thus, by 1975, shifts in fuel costs might improve the 
economics of electric-furnace versus open-hearth steel 
plants by as much as 50 cents per ton of liquid steel 
produced. 

The situation on the East Coast is somewhat differ- 
ent. Coal is presently unable to undersell residual fuel 
in many areas. With increased prices for residual fuel, 
there would be a natural tendency to increase the price 
of the coal to some degree. Basic costs of foreign crudes 
will not increase as rapidly as those in the United 
States. Assuming continuing access to Middle East and 
South American crudes, residual fuel prices on the East 
Coast may not increase appreciably during the next 15 
to 20 years, unless intensified and broadened foreign 
nationalistic developments result in higher oil prices, 
which may well happen. 

It is concluded that if imports are not restricted, 
competition between coal and oil will remain similar to 
present. On the other hand, a prohibitive tariff on im- 
ports would soon throw residual fuel into a noncom- 
petitive price bracket such as now exists in the East 
North Central states. 

Electrodes—Graphite electrodes are a major cost in 
the making of electric-furnace steels. Depending on the 
type of operation, from 10 to 12 pounds of electrodes 
may be consumed per ton of steel produced. At a 1951 
average delivered price of 18 cents per pound, the aver- 
age cost for electrodes per ton of steel is close to $2. 

Petroleum coke is the basic raw material from which 
graphite electrodes are made, but, under present price 
levels, the cost of the “green” coke is less than five per 
cent of the average delivered price of the electrode. 
Electric power is another major item in the cost of grap- 
hite electrodes, about three kwhr being consumed per 
pound of finished electrode. Even so, an increase of one 
mill per kwhr in power rate would amount to only 
about three cents difference in electrode cost per ton of 
steel produced. 

It would appear that manufacturing and freight 
costs are more important factors in determining the 
selling price of graphite electrodes. Both of these costs 
may be expected to follow general price trends, so even 
relatively large shifts in costs of electric power or 
petroleum coke might have only minor effect on the 
delivered cost of graphite electrodes. 

The use of continuous, self-baking electrodes has 
been practiced to some extent in Russia‘®’, Norway, 
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and Sweden, and there is some belief that future re- 
search may permit their economic use in the United 
States. However, when weight, size, and consumption 
rates of these electrodes are taken into account, their 
future utilization does not appear to be too promising. 

Steel Scrap and Pig Iron—The present blast furnace 
capacity in the United States is about 72,000,000 tons 
of pig iron annually. If this supply should exceed the 
demand, some of these furnaces will shut down, but the 
price of pig iron will not be materially lowered. In con- 
trast, the price of steel scrap is governed exclusively by 
supply and demand, and its supply during the next 
few decades should be ample, except for temporary 
dislocations. 

The balance between the market price of steel scrap 
and pig iron will influence the relative economics of 
small open-hearth and electric furnace plants which 
own no blast furnaces. In larger integrated steel plants, 
the cost of hot metal will be considerably lower than 
the market price of pig iron. Steelmaking units in such 
plants will employ, therefore, a larger percentage of pig 
iron (in the form of hot metal) than those of the smaller 
plants. Under such conditions, the market price of steel 
scrap and pig iron will be less of a factor in influencing 
the choice between open-hearth and electric furnace 
steelmaking. Excepting abnormal conditions, the use 
of hot metal in nonintegrated steel plants does not ap- 
pear to be economically justifiable, because the only 
way this could be accomplished at the present time is 
by remelting pig iron in a cupola. The cost of remelting 
would approximate $4 to $5 a ton at the current labor 
and coke costs. The advantages gained from using hot 
metal in either the electric furnace or open hearth 
would not compensate for this added cost. Considerable 
research is currently devoted to smelting iron ores in 
short-shaft furnaces with the use of oxygen and reduced 
coke requirements. If this research should prove suc- 
cessful, the use of hot metal in small steelmaking plants 
may become practical. It is evident, however, that such 
a development would not influence materially the rela- 
tive economics of open-hearth and electric-furnace 
steelmaking. 
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Figure 2 — Indexes of trends in average sales value of coal, 
crude oil, natural gas, and electric power, 1935 to 1950, 
based on index 1935-1939= 100. 


Electric Power—The growth of electric power has 
been at a faster rate even than that of natural gas. 
Since 1920, its use has about doubled every ten years. 
In 1950, the total generation of electric power was 389,- 
000,000,000 kwhr. During 1951, generation jumped 11.2 
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per cent to 432,000,000,000 kwhr, of which 24.1 per cent 
was from water power. 

A recent projection of electric power demand shows 
a requirement for the generation of 1,400,000,000,000 
kwhr in 1975, more than three times the generation in 
1951‘®. These projected, continuing, vast annual in- 
creases in electric power demand result in considerable 
part from the belief that future costs for electric power 
relative to those of other forms of energy will continue 
to decline. It would be well to examine some of the more 
important reasons for this belief. 

Figure 2 compares the trend in large industrial power 
rates with average sales values of coal, crude oil, and 
natural gas at the source. While both coal and crude oil 
prices are about 2.5 times their average sales values for 
1935-39, natural gas prices have risen only 25 per cent, 
and average electric power rates for large industrial 
users have declined by 15 per cent. 

Figure 3 shows the above comparison in terms of an 
average 1935-39 dollar based on the Bureau of Labor 
Statistics’ Wholesale Price Index. On the above basis, 
coal prices in 1950, fob the mine, were 30 per cent above 
the 1935-39 average but declined to 13 per cent above 
the average during 1951. Crude oil prices at the well 
were 15 per cent above the average in 1950 but declined 
to only 3 per cent above the average in 1951. 
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Figure 3 — Indexes of trends in average sales value of coal, 
crude oil, natural gas, and electric power, 1935-1950, 
using an average 1935-1939 dollar based on Bureau of 
Labor Statistics price index. 


In contrast to coal and crude oil, on a 1935-39 dollar 
basis, both natural gas and electric power have shown 
significant declines in selling prices. Natural gas in 1950 
was selling for only 62 per cent as much as its 1935-39 
average, while electric power rates were only 41 per cent 
of their 1935-39 average. 

Plant construction costs and production expenses 
represent the major cost items in generation of electric 
power. During the past 25 years, significant engineer- 
ing developments have cut production expenses mark- 
edly. The reduction in fuel requirements has been par- 
ticularly striking. Figure 4 shows that the average 
pounds of coal per kwhr of power generated in the 
United States have declined from two pounds per kwhr 
in 1925 to 1.14 pounds in 1951, based on an average 
heat value of 13,100 Btu per pound. 

By 1975, average fuel consumption may be in the 
range of 0.7 to 0.8 pound of coal, or possibly even lower. 
In view of the expected tripling in electric power de- 
mand by 1975, a minimum of two-thirds of the power 
generation must come from new facilities, and thermal 
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generation is expected to expand its present share of 
the total output. New, large-scale, thermal plants are 
already achieving efficiencies of 0.7 to 0.8 pound of coal 
per kwhr. In addition, the vast bulk of the pre-World 
War II equipment will be junked by 1975. It can there- 
fore be expected that a minimum of from 80 to 85 per 
cent of all thermal generating equipment in use in 1975 
will be modern by present-day standards. If higher load 
factors and continuing engineering improvements, in- 
cluding radical new designs, can be realized, average 
equivalent coal consumption conceivably may drop to 
as low as 0.6 pound per kwhr. 
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Figure 4 — Trend in fuel economy at electric-utility power 
plants, 1925-1951, showing estimated trends to 1975. 


If the future costs of fuels remain relatively un- 
changed on a constant dollar basis, significant savings 
in fuel costs may be obtained. A reduction in coal con- 
sumption from present averages to 0.8 pound per kwhr 
would mean a savings of about one mill per kwhr. At 
an average coal consumption of 0.6 pounds per kwhr, 
the savings would become 114 mills per kwhr. 

For the purpose of this survey, a power rate of 9 mills 
per kwhr has been assumed. This optimum rate was 
determined in cooperation with utility sponsors. How- 
ever, it should be emphasized that rates for any indivi- 
dual location are influenced by many divergent factors. 
Thus, for any actual or proposed steel plant location, 
a separate analysis is required. 

All in all, it appears that future trends in electric 
power costs on a 1951 dollar basis might very well be 
downward, or, at worst, horizontal. 


COMPARISON OF OPEN-HEARTH AND ELECTRIC- 
FURNACE STEELMAKING COSTS OF THE FUTURE 


A comparison of predictable future steelmaking costs 
of plain carbon steels made by the open-hearth or the 
electric furnace process must distinguish between non- 
integrated plants which must purchase pig iron on the 
open market and large integrated steel plants produc- 
ing their own pig iron. The integrated steel plants form 
the backbone of the steel industry in the United States 
and account for over 90 per cent of the low carbon steel 
tonnage produced in this country. 

For the nonintegrated plants operating on a cold 
metal charge, a comparison of open-hearth and electric 
furnace steelmaking costs, estimated at the 1952 level of 
prices for materials and labor, is shown in Table VIII. 
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TABLE VIII 


Comparison of Steelmaking Costs for Nonintegrated Open-Hearth and Electric-Furnace Steel Plants 
at 1952 Level of Prices for Materials and Labor 





Electric-furnace plants of 
indicated annual capacity 


Open-hearth plants of 
indicated annual capacity 





250,000 500,000 1,000,000 250,000 500,000 1,000,000 
Tons Tons Tons Tons Tons Tons 

of ingots of ingots of ingots of ingots of ingots of ingots 
Cost of metallics (less recoverable scrap) $46.65 $46.65 $46.65 $42.95 $42.95 $42.95 
Cost above : $18.09 $16.52 $15.23 $18.59 $17.07 $16.26 
Production costs per ton of ingots $64.74 $63.17 $61.88 $61.54 $60.02 $59.21 

Difference in steelmaking costs for equivalent plant 
capacity Pe en Cea: ib ‘saeeeEE Wao ad $ 3.20 $ 3.15 $ 2.67 
TABLE IX 


Comparison of Steelmaking Costs for Integrated Open-Hearth and Electric-Furnace Steel Plants 
at 1952 Level of Prices for Materials and Labor 


Open-hearth plants of 


Electric-furnace plants of 
indicated annual capacity 


indicated annual capacity 


500,000 1,000,000 500,000 1,000,000 
Tons Tons Tons Tons 

of ingots of ingots of ingots of ingots 
Cost of metallics (less recoverable scrap) . $41.08 $41.08 $40.18 $40.18 
Cost above $13.95 $12.93 $15.95 $15.14 
Production costs per ton of ingots ee ee ee $55.03 $54.01 $56.13 $55.32 
Difference in costs for equivalent plant capacity..................) 0 caaeee | cee ee +$ 1.10 +$ 1.31 


A similar comparison for integrated plants operating 
on a 50 per cent hot metal charge is shown in Table IX. 

From earlier discussions, average increases in fuel 
costs for open-hearth operations may increase by as 
much as 50 cents per ton of ingots. At the same time, a 
reduction in power costs of up to one mill per kwhr may 
be possible, which would again favor the electric fur- 
nace by about 50 cents per ton of ingots. 

If these gains in comparative costs for the electric 
furnace can be realized, it can be seen that local condi- 
tions should almost certainly govern the type of plant 
to install. 





| 

vestment for the various sized electric furnace and open 
hearth shops, assuming cold melt operations. The fig- 
ure shows that the electric furnace shop of any of the 
capacities studied should yield a higher rate of return 
on capital investment than even the 1,000,000-ton 
open-hearth shop at any assumed selling price for steel 
ingots. At assumed selling prices for ingots of $63 and 
$66 per ton, the returns on capital investments for the 
various sizes studied would be as given in Table X. 


TABLE X 


Percentage return on 


5 7 capital investment 
c # Cold-melt practice sales price of ingot 
23 $63/Ton $66/Ton 
ss Open-hearth shops 
. & 250,000 tons annual capacity... Net loss 2 
&° 500,000 tons annual capacity... Net loss 81, 
1,000,000 tons annual capacity... 314 15 
Electric-furnace shops 
Selling Price of Steel ingot Per Ton 250,000 tons annual capacity... 5 1614 
500,000 tons annual capacity... . 14 28 
Figure 5 — Return on capital investments for open-hearth 1,000,000 tons annual capacity... 24 43 


and electric-furnace shops (cold-melt operations) at 
various selling prices for steel ingots. 


COMPARATIVE RETURN ON CAPITAL INVESTMENT 


This study was not intended to include detailed con- 
siderations of capital structure problems in the steel in- 
dustry. Before concluding, however, some mention 
should be made of the potential returns on capital in- 
vestments for each of the steelmaking processes at 
various assumed values or selling prices for steel ingots. 

Figure 5 shows the potential returns on capital in- 
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It should be noted that the average production costs 
of steel ingots for all cold-melt shops as estimated in 
this study are higher than quoted prices of $54 per ton 
at Pittsburgh and $56 per ton at Detroit‘!®’. On the 
other hand, they are substantially below the quoted 
price of $81 per ton at Fontana‘!®). This points up the 
necessity of making a careful appraisal of existing and 
potential conditions at any individual location before 
any final decision can be reached regarding the feasi- 
bility and type of steel plant which would be most ad- 
vantageous to the investor. 
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Figure 6 shows the potential returns and capital in- 
vestment for the various sized plants studied, using 50 
per cent hot metal and 50 per cent scrap charge. Al- 
though the production costs for electric furnace shops 
are higher than those for open hearth of equivalent 
size, the lower capital investment permits an improved 


Zr” 


00" Y 


°° 


40" 


a 


Capital investment 


Per Cent Return on 





70 
Selling Price of Steel ingot Per Ton 


Figure 6 — Return on capital investments for open-hearth 
and electric-furnace shops (50 per cent hot metal) at 
various selling prices for steel ingots. 


percentage return as the spread between cost and sell- 
ing price increases. 

The potential returns on capital investment at va- 
rious assumed selling prices for steel ingots are given in 


Table XI. 


TABLE XI! 


Percentage return on 
capital investment 
sales price of ingot 


$54/Ton $56/Ton $58/Ton $62/Ton 


50-50 Hot-metal practice 


Open-hearth shops 
500,000 tons annual 


capacity.......... | Net loss 3 9 21 
1,000,000 tons annual 
a a 8 15 30 
Electric-furnace shops 
500,000 tons annual 
ae on no.a'e' Net loss | Net loss | yg 28 
1,000,000 tons annual 
capacity... . | 16 | 41 


Netloss| 3 | 


This table shows that the estimated production costs 
of electric furnace and open hearth shops are so close 
that, where high rates of return on capital investment 
are desired and possible, serious consideration should 
be given to an examination of local conditions before 
reaching a final decision as to the type of plant to in- 
stall. 

A final word of caution should be expressed. Through- 
out this entire study, the cost figures presented are 
those estimated for full scale operations. It was beyond 
the scope of the study to attempt to analyze in detail 
the extent and nature of cost changes that might be ex- 
pected from lower scale operations. Various items 
shown in “cost above” undoubtedly would differ by 
varying degrees, but the fact that fixed costs for the 
open hearth are the largest single item in “cost above” 
and are some 7% greater than those for the electric fur- 
nace would indicate that lower scale operations might 
well favor the electric furnace. Also, under lower scale 
operations, the much greater flexibility of the electric 
furnace should prove valuable in holding down in- 
creases in many other “cost above” items. The overall 
increase would be offset to some degree by the higher 


IRON AND STEEL ENGINEER, MARCH, 1954 


unit electric power costs for electric furnaces operating 
at low load factors or reduced volume because of the 
minimum revenue requirements in most power con- 
tracts. 
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C. E. Williams: The rapidly growing production of 
carbon ingots in electric furnaces in this country makes 
the report a timely one; and it will undoubtedly stimu- 
late additional interest along these lines. 

In the case of cold charge plants, the report indicates 
many noteworthy improvements in production rate 
and cost reduction achieved with the modern, top- 
charged electric furnace in recent years. The reported 
ingot costs reflect this progress and its competitive 
position with the cold charged open hearth has been 
substantially improved. 

In the case of hot metal plants, the report indicates 
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that the cost comparisons are based on the premise 
that high hot metal charges in electric furnaces are 
feasible even though there is no important established 
background for this practice at the present time. The 
reported cost comparisons must therefore be accepted 
with some reservations. Since the feasibility of this 
practice has not been widely demonstrated, it leads to 
a question whether or not high hot metal charges are 
practicable in electric furnaces; and if so, what range 
of metal percentage can be best employed. 

The report assumes the use of a 50 per cent hot metal 
charge for both the electric furnaces and the open 
hearth. While this percentage of hot metal may or 
may not actually represent a desirable electric furnace 
charge, it is considerably lower than would be desired 
in an open hearth plant. If we increase the metal per- 
centage to suit the open hearth, purchased scrap re- 
quirements will be reduced and greater quantities of 
by-product fuels will result from the increased iron 
and coke production. The higher metal charge is favor- 
able to open hearth productivity and is more econom- 
ical because of lower cost metallics and the availability 
of additional by-product fuels for melting. In the case 
of electric furnaces, it may be argued that these units 
can use the same range of metal percentage in the 
charge as the open hearth. This is somewhat more 
doubtful, but even if it could, it will have the addi- 
tional problem of utilizing by-product fuels since they 
cannot be used directly for melting as in the open 
hearth. Some of these fuels may be sold or they may be 
used for power generation. The cost of power gener- 
ating facilities is about $250 per kw at most steel mill 
locations and in this event, the total cost of the electric 
furnace plant may equal or exceed that of a comparable 
open hearth. 

In the case of the open hearth, waste heat boilers 
may also be contemplated to minimize fuel costs and 
provide a portion of plant steam requirements. Steam 
produced in modern boilers from open hearth waste 
gases form the basis for substantial savings. 

Cost above—The total “cost above” in each of the 
reported comparisons is lower for the open hearth be- 
cause of power and electrode costs in electric furnaces. 
Most items in the “cost above” comparisons appear 
to be representative but a few require some further 
comment. 

The report assumes that purchased melting fuels will 
be used with a 50 per cent hot metal charge in both 
operations. Open hearth fuel oil in the report is priced 
at $0.60 per million Btu. Present prices are substan- 
tially lower. 

The report assumes the use of 10 pounds of fluorspar 
per ton of open hearth ingots and zero usage in electric 
furnaces. Experience indicates that 3 to 4 pounds per 
ton is ample in the open hearth and probably the same 
amount may be required for the electric furnace. 

Investment and capital costs—The investment cost 
of an electric furnace plant, excluding power generat- 
ing facilities, is indicated to be about 60 per cent of the 
investment cost for a comparable open hearth. The 
cost per annual ton of capacity for a 1,000,000-ton plant 
for instance is reported to be $15.90 compared with 
$26.65 for the open hearth. As a result of this difference, 
the reported capital or “fixed costs” per ton heavily 


66 





favor the electric furnace. Fixed costs are defined in the 
report as a summation of amortization of plant facil- 
ities, taxes and interest on the capital investment. It 
is assumed to equal 12 per cent of the investment cost 
per annual ton of capacity. This 12 per cent seems high 
if the plant is to have a normal life expectancy, and if 
present interest and property tax rates are assumed. 
A lower percentage of capital investment may be suf- 
ficient in many cases if it includes only the indicated 
items. The higher cost open hearth will benefit most 
from such reductions. 

Ingot yield—Estimated ingot yields of 91 per cent 
and 89 per cent respectively for electric furnace and 
open hearth cold charge plants are acceptable. It 
should be pointed out that a large part of this differ- 
ence is due to non-metallics in the charge, resulting 
from the higher percentage of pig iron used in the open 
hearth. In the case of hot metal plants for both proc- 
esses, the yields stated in the report are 88 per cent and 
87 per cent respectively in favor of the electric furnace. 
The gross metallic charge reported for the open hearth 
however, totals 2,351 pounds of scrap, hot metal, Fe 
in ore and additions compared with 2,288 pounds per 
ton for the electric furnace. This is a difference of 63 
pounds per ton of ingots or about 2.3 per cent in ingot 
yield for essentially identical charges. A 1.0 per cent 
difference in yield might be expected as stated in the 
text. This would amount to about 25 pounds per ton of 
ingots. 





Price relationship of charged metallics—The assumed 
prices of steel scrap and pig iron in the report are based 
on late 1952 prices for eastern Pennsylvania as listed in 
Iron Age magazine. These prices were taken during a 
period of all out demand for metallics with the conse- 
quence that dollar differences between the price of 
these materials and hot metal cost are much greater 
than would be indicated during periods of lower de- 
mand. Since this relationship changes with operating 
rates, hot metal is favored during periods of high pro- 
duction and purchased metallics are favored during 
periods of depressed operation. The plant is expected 
to operate for many years, and it might be desirable 
to consider differences in material costs and prices for 
a period approximating the life of the facilities. If this 
is done, the difference in net metal cost between a cold 
charged electric furnace and a cold charged open 
hearth is substantially reduced. In the case of the hot 
metal plants, the resulting difference in net metal cost 
of the two processes is of a minor nature due to similar- 
ity of the charges. 

Other considerations—The electric furnace has an 
inherent advantage over the open hearth for produc- 
tion of very low sulphur steels since electric power is 
used for melting. 

The effect of heat size on inventories at low operat- 
ing rates favors electric furnaces over the larger open 
hearth furnaces. Smaller heat size can be used to ad- 
vantage to meet a variety of small orders and requires 
a lesser amount of steel to be placed in stock. 

During periods of low or declining operating rate, 
cost above will increase in both operations, but the 
difference will favor the electric furnace, particularly 
in the item of fixed cost if we exclude power generating 
facilities. 
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Summary and conclusions—The cold charged elec- 
tric furnace has improved its competitive position with 
the open hearth through the use of larger units, top 
charging and other developments. Until the feasibility 
of high hot metal charges in electric furnaces has been 
more extensively developed, actual ingot costs may be 
more or less favorable than the reported costs. In the 
case of the open hearth, some inherent advantages of 
the process have not been indicated in the report and 
the resulting cost comparisons represent less favorable 
condit-ons than will exist in a more balanced operation. 

H. W. McQuaid: This report leans over backward, 
and is conservative, in my opinion as regarding the 
modern electric furnace, because when you put in a new 
electric furnace or a new open hearth for that matter, 
you do not base your calculations on what the average 
has been for the last 15 years on door charge electric 
furnaces; you pick out what the really modern electric 
furnace can do. 

When you are talking carbon steel, there are all 
kinds of carbon steel, and there are all kinds of methods 
of producing it, but there is a difference between the 
carbon steel plant and the alloy steel plant when it 
comes to making steel in the electric furnace. Some of 
the best electric furnace shops in this country are shops 
that are very little known. An example is Connors 
Steel in Birmingham, that makes a commercial carbon 
steel product like cotton tie directly from electric fur- 
nace billet type ingots and they make it at a cost that 
not only is as good, but better than one of the large 
steel plants that has every facility in the world for 
making cotton ties. They have blast furnaces, coke 
ovens, lime kilns and everything else, but each of the 
12-ton electrics down at Connors make heats every 
two hours, and they roll them on a mill direct from the 
billet type ingot to the cotton tie in one conversion. 
I have seen the costs of both plants and studied them 
very carefully. 

The question before the house, it seems to me, is not 
what the cost of fuel is or what the cost of anything 
else is, it is what the cost of the final product is. Some- 
times it pays to take the investment that would nor- 
mally go into coke ovens and blast furnaces and put 
them into finishing equipment, because the mills that 
have the best finishing equipment are the mills that 
make the most money. The question of investment is 
probably the most important single factor in whether 
you are going to put in electric furnaces or open hearth. 

If you are going to make carbon steel I think of semi- 
killed and rimmed steel, and not special requirement 
forging quality 1040 axle shaft stock, because they 
really are alloy-grade carbon steels and require alloy 
thinking. However, the difference in thinking between 
men working on electric furnaces, producing carbon 
steel of the rimmed grade and semi-killed type mer- 
chant bar is altogether different than the men on the 
higher quality alloy steels. 

The primary factors in making cheap steel in the 
electric furnace and making it so that it compares—not 
only favorably but more than favorably with any of 
the open hearth plants whether integrated or not, is 
the incentive that you pay the men in the shop and 
how modern your equipment is. You can not compare 
door charge electric furnaces in your thinking with 
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open hearth and expect to get anywhere. The modern 
electric furnace carbon steel plant represents a top 
charge furnace, with plenty of electrode capacity, 
plenty of power input, and if they do not make six 
heats a day, there is something wrong. 

In this report they were figuring on three 18-foot 
shells to make 250,000 tons a year. I am figuring on a 
furnace plant to do exactly the same thing now, and 
I can assure you there will not be more than two fur- 
naces there, and they will make more than 250,000 tons 
a year of carbon steel. This is because the melting 
capacity will be there, the incentive rates will be high 
enough, and the men’s thinking will be always on how 
many tons per hour they are going to get out of the 
melting furnace. 

J. R. Miller: The relative merits of electric furnace 
and open hearth smelting have been the subject of many 
discussions at these meetings in recent years. While 
there has been a definite area of general agreement that 
the modern electric furnace can be used as an effective 
steel production unit, there have also been differences 
of opinion expressed as to its ability to compete success- 
fully with the open hearth. Mr. Moore’s paper, and the 
larger study on which it is based, brings the past dis- 
cussions on the subject up to date and may help to re- 
solve some of these differences. In addition, we must 
acknowledge the very fine development of the trends 
of future fuel costs as a valuable new contribution to 
the discussion. 

One could try, if he wished, to question some of the 
individual figures given in the paper. I do not propose to 
do this. Notwithstanding a definite but understandable 
tendency towards conservatism that is found in such 
estimates, I believe that it may be agreed that the 
general magnitudes of most of the individual figures, 
insofar as they are based on available data and prac- 
tice, appear to be logical. 

Instead of discussing these figures, | would like to 
comment on some of the implications which follow 
from Mr. Moore’s report. 

First, and as a general consideration, the paper con- 
firms—or reconfirms—the fact that the electric fur- 
nace has definitely “come of age.” As such, it is entitled 
to its own “long pants” rather than “hand-me-downs” 
from an older brother. Many present electric melt shop 
layouts are, at best, modifications of good open hearth 
plants which do not make possible the fullest realiza- 
tion of the electric furnace capabilities. At the same 
time, a large majority of the furnaces are grossly under- 
powered, and a good number of them are still door- 
charged. Most of the units now in operation could show 
increases in their production rates, and there is no 
reason why rates comparable to the 18.8 tons per hr 
used in the paper for 20-ft furnaces should not be 
reached and even exceeded. We can infer from the 
paper that there are in operation today a considerable 
number of electric furnace plants which can gain much 
in terms of reduced production costs and increased 
furnace output by changes in shop layout and furnace 
transformers, at unusually low capital cost per ton of 
increased capacity. 

Secondly, and particularly in connection with the 
comparison between all-scrap open hearth and electric 
furnace operation, the paper suggests the conclusion 
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that the cold metal open hearth is rapidly becoming, 
if it is not already, obsolete. There is presently a sub- 
stantial tonnage of carbon steel being produced in such 
units. Exclusive of the West Coast there are at least 
fifteen cold metal open hearth plants with annual ca- 
pacities of from about 250,000 to over 500,000 tons, 
pouring nearly 6,000,000 tons of basic steel ingots from 
95 furnaces. A third of these are in sizes under 100 tons; 
of the remainder, the 17 largest are between 150 and 
165-ton capacity. Mr. Moore’s figures indicate that 
substantial savings may be effected at such non-inte- 
grated operations through the installation of electric 
furnaces. Such savings may equal nearly $1,000,000 a 
year in production costs on 250,000 tons of ingots and 
this may represent the differences between profitable 
operations and financial difficulties in the more com- 
petitive periods which may be anticipated in the near 
future. 

My third comment refers to the heart of the electric 
furnace vs open hearth discussion which, of course, lies 
in the consideration of both furnaces operated with 
hot metal. Actual operations confirm Mr. Moore’s 
figures that there is a substantial advantage in cost- 
above enjoyed by recently designed open hearth shops 
over today’s best electric furnace plants. The former re- 
flect the most modern developments in open hearth en- 
gineering and practice, and their operating costs ap- 
proach the limit of open hearth potentiality. Cold 
metal electric furnace output and costs may be im- 
proved somewhat by increased furnace diameter and 
transformer sizes, and by better shop layouts, but it 
seems clear that the best modern open hearth with hot 
metal will have a $3.50 to $4.50 lower operating cost 
than a comparable electric furnace plant on all-cold 
charge. The degree to which this differential might be 
reduced through the use of hot metal in the electric fur- 
nace, particularly in view of its greater flexibility and 
lower capital cost requirements is today of direct inter- 
est to nearly everyone active in the industry, be he in 
management, operation, or engineering. 

In this respect, Mr. Moore’s paper is of much value 
with its presentation of a general up-to-date compar- 
ative analysis of the two operations with hot metal. 
However, it suffers from the same shortcoming that 
has been apparent in several similar papers which have 
been presented in the past two or three years in that 
the electric furnace data are largely hypothetical. This 
is, of course, not the fault of Mr. Moore or his asso- 
ciates, but we have to know the answer to a number of 
important questions more specifically. Among these 
are such apparently “simple” questions as: 

“What changes in practice may have to be made?” 

“How long will it take to pour some fifty tons of hot 

metal into the furnace?” 

“How will the use of oxygen affect meltdown and 

refining times?” 

“What will the presence of a more active slag do to 

the furnace lining, and how will this affect tap-to- 

charge time?” 

I mention only those factors which apply to the 
overall question of furnace heat time for a hot metal 
and scrap charge as compared to an all-scrap furnace, 
and these are just a few of the many which have to be 
known with as much practical precision as possible. 
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Lacking sufficient actual operating data at this time, 
this sort of analysis, based on known metallurgical and 
thermodynamic considerations, needs to be worked out 
for electric furnace heats with hot metal as a supple- 
ment to this otherwise very complete study. Such an 
analysis would be particularly valuable since it seems 
to me that the paper indicates a general equality be- 
tween the electric and open hearth processes with some 
advantage for the electric furnace implied primarily 
on the basis of a number of intangibles. Should the 
further analysis indicate as little as a 10 per cent re- 
duction for the hot metal heat rather than the equality 
with a comparable all-scrap heat assumed in the study, 
it would obviously affect the conclusions that can be 
drawn from Mr. Moore’s report. For in such an event, 
the case for the electric furnace would not merely have 
to be inferred, but could be stated quite firmly and 
definitely. 


These discussions have reached a point where the 
generality—that is the feasibility of the electric fur- 
nace—is more or less definitely accepted. The paper 
we have just heard is a good point of departure from 
which to proceed further into the subject. 


W. M. Farnsworth: Contrary to some of the data in 
the report, it does not indicate that the electric furnace 
can compete with the open hearth for the major part of 
the nations steel production. Outside of those closely 
connected with the industry, probably few people fully 
appreciate the potentialities of the electric furnace. The 
study reveals that under certain conditions and in cer- 
tain locations there are many factors favorable to the 
electric furnace. Advancements in electrical equipment 
construction and operation, using single slag practice, 
have made it more attractive for the production of 
low carbon steels. The report cautions that the entire 
analysis should be used mainly as a guide for compar- 
able sudies that are based on actual data for a given 
set of localized conditions. The study is concerned with 
low carbon steel, and not with the high grade products 
which will always be of greatest importance to the 
electric furnace industry in this jet and atomic age. 


Recalling some experiences on one of the first electric 
furnaces in this country, several years before World 
War I, the demand for better quality steel was just as 
pressing then as it is today. That was before the advent 
of stainless and high heat resistant steels which could 
never have been developed without the electric fur- 
nace. This new tool provided means of handling certain 
chemical combination not possible in any other steel- 
making processes. We had much to learn in putting it 
to best use. Some of the theories and ideas handed down 
from crucible practice did not produce very good re- 
sults when applied to the electric furnace. At that time 
molten metal was taken from the bessemer or open 
hearth because the cost of electrodes and electric en- 
ergy was considered too high to melt from a cold scrap 
charge. During World War I, many high grade carbon 
and alloy steels were produced for bearings, guns and 
other special applications. It was then the electric fur- 
nace demonstrated ability to produce consistently high 
quality steels. Many of the same steel analyses are used 
today. Stainless and heat resisting steels created an im- 
portant market, and now aircraft and jet engineers are 
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continuing to develop even more super steels which 
only electric furnaces can produce. 

Since the last war, the demand for carbon steel pro- 
moted high operating rates. Large tonnages of so called 
conversion ingot have been produced. Using single slag 
practice, the large high-powered, top-charge furnace 
achieves materially lower operating costs. 

In comparing economics of the open hearth and elec- 
tric furnace, the Battelle report covers two different 
practices; complete cold charge and 50-50 hot metal 
and scrap. 

With respect to cold charge practice, cost above is 
estimated at 55¢ and $1.03 higher for the electric fur- 
nace. Lower fixed charges and other cost savings are 
not enough collectively to offset the higher cost of elec- 
tric energy and electrodes. In calculating the cost of 
metallics, the electric furnace is favored principally be- 
cause of the difference between the cost of scrap and 
pig iron. The market price of pig iron which must bear 
the cost of pigging and extra handling is much higher 
than molten iron from the blast furnace. The cost of 
metallics is variable and can fluctuate widely in differ- 
ent sections of the country. The balance between the 
market price of scrap and pig iron can greatly affect the 
economics in either direction. 

Assuming that electric furnaces eventually replace 
all present cold charged open hearths, important new 
demands would be created for electric energy and other 
equipment. In the overall tonnage, open hearth hot 
metal practice predominates by a large margin and in 
this field the economics are not in favor of the electric 
furnaces. 

Fontana and Lorain pig iron coupled with the mod- 
ern open hearth will dominate the steel industry, and 
steel plants in the lower lake regions will continue to 
be open hearth hot metal plants for the foreseeable 
future. The use of hot metal in the electric furnace is 








no doubt feasible but it is not believed to be the best 
combiner of pig iron, ore and scrap. 

At the Republic Steel Corporation, South Chicago 
plant we have nine 20-ft diameter furnaces. Two of the 
furnaces are top charge and powered with 20,000 kva 
transformers, the other seven are door charged with 
12,000-kva transformers. The top charge furnaces each 
produce 4,000 to 5,000 tons of ingots per month more 
than the door charge furnace. They do not however 
compete favorably “cost wise” with the 200-ton open 
hearths on 55 per cent hot metal practice in the same 
plant. 

When the scrap market justifies, the electric furnace 
can be used to best advantage for carbon steels, but its 
greatest value is in its ability to make consistently high 
grade products. In this field the need for uniform qual- 
ity precludes any compromise for the sake of cost. 

David D. Moore: It is interesting that comments 
and criticisms of the study appear to be about equally 
divided between ones considering the findings to be too 
conservative and ones considering them to be too opti- 
mistic. 

In making the study, it was recognized that any in- 
dividual cost figures shown would be criticized as being 
either too high or too low, depending on the location 
and operating methods of individual companies. Wide 
variations were found in individual cost items as re- 
ported by various companies contacted in making the 
study. These cost figures were reworked to form what 
is believed to be reasonably representative amounts. 
As pointed out in the paper, actual costs at any plant 
probably would vary from those used in the study, de- 
pending on factors such as location, design, and fuel 
and electric power costs. The small differences in com- 
parative costs point up the need to examine local con- 
ditions before reaching a final decision as to the com 
parative economics of the two processes. 
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A MUCH attention currently is being given to the in- 
creased use of the electric arc furnace as a prime tool 
for the making of not only alloy steels but normal 
grades of carbon steels. Since such is the case, the elec- 
trical equipment associated with a modern arc furnace 
and the practices presently prevailing, and those which 
will prevail in the future are being attended renewed 
consideration. 

The are furnace, of course, is not a new tool just 
coming into use in the steel industry, since it has a 
history of application in the United States for the mak- 
ing of steel which dates back almost a half century. 
The first furnace for the arc melting of metal and the 
production of steel was installed in the United States 
in 1906. Through the period which has followed, the 
arc furnace has been producing steel at an ever in- 
creasing rate in comparison on a year-to-year basis 
with other steelmaking equipment and processes. 

The years just prior to, during, and immediately 
after World War II resulted in an unprecedented in- 
crease in the use of electric arc furnaces. Generally, the 
opinion had been formed that, as a producer of high 
grade alloy steels, the arc furnace had no peer; but as 
a producer of normal grades of carbon steels, the oper- 
ating costs were higher per ton than those obtained 
through use of the open hearth process. However, the 
last five years have given rise to indications suggesting 
that perhaps the are furnace had not reached its peak 
of economical production in comparison with other 
forms of steelmaking, and that this process had a bright 
future as well as a bright present and past. Improve- 
ments in all phases of operations have resulted in a 
situation wherein the are furnace is challenging the 
open hearth process for a not-too-small portion of the 
country’s carbon steel production. 


TRENDS IN THE USE OF FURNACE 
ELECTRICAL EQUIPMENT 


Figure 1 is the familiar graph showing the increase 
in the country’s electric furnace steel producing capa- 
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Figure 1 — Graph shows increase in United States electric 
furnace steel producing capacity. 


city over the years from 1938 to 1953 with 1953 being 
estimated only. Since the end of the war in 1945, elec- 
tric furnace capacity has increased about fifty per cent. 

Figure 2 relates to inquiries directed to electrical 
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MODERN ARC 


....increased use of arc furnaces for 
steelmaking has been largely dependent 
upon a number of advances in electrical 


equipment.... 


manufacturers for are furnace equipment over the 
years extending from 1946 to the end of 1952. These 
curves indicate generally the number of furnace in- 
stallations contemplated for a given year and the ag- 
gregate yearly megavolt-ampere ratings of furnace 
transformers for such proposed installations. It will be 
noted that activity was extremely high in the years 
1950 and 1951. During these two years, a total in ex- 
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Figure 2 — Graphs based on inquiries directed to electrical 
equipment manufacturers show contemplated new 
installations of electric furnaces and aggregate yearly 
megavolt-ampere rating of furnace transformers. 


cess of a half million kva of electrical equipment for 
are furnaces was being given serious consideration by 
steel producing activities. Had all this contemplated 
increase in installation of furnace equipment been car- 
ried through to actuality, it is estimated that perhaps 
as much as two million tons per year increase in capa- 
city of steel production would have been the result. 
However, not all the considered applications were car- 
ried to fruition—it being estimated that only thirty to 
forty per cent resulted in actual working furnaces com- 
ing into production in 1951, 1952, and 1953. This would 
increase the production capacity for electric furnace 
steel by almost a million tons per year. 

Another point of interest is a breakdown regarding 
the types of steel producers installing new electric fur- 
nace equipment. In the greater number of cases, new 
furnaces have been added by smaller producers either 
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FURNACE EQUIPMENT AND PRACTICES 


By E. H. BROWNING 
Manager, Metal Working Section 
Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


increasing the electric furnace capacity in their shops, 
or else entering into the electric steel production field 
for the first time. The larger producers of electric fur- 
nace steel have in some cases added new equipment 
and in others have revamped their existing equipment 
to increase its production capabilities. There have been 
quite a number of electric furnace transformers re- 
wound in recent years, such that higher secondary 
voltages are obtainable with attendant increases in 
kva capacity. Thus, quite a few furnaces installed in 
the early nineteen forties have been revamped me- 
chanically and electrically, such that increases in pro- 
duction capabilities of twenty to thirty per cent have 
been realized in some cases. 

Today electric furnace costs per ton of steel pro- 
duced reportedly compare with open hearth produc- 
tion costs. Lowering of production costs has occurred 
as a result of close attention being paid to improving 
operating procedures involving material handling, 
scrap preparation, charging methods, effective use of 
electric power for melting and refining, increase in size 
of electric furnace heats, metallurgical techniques, and 
to other economics resulting from lowering of initial 
equipment and maintenance costs. Our principal inter- 
est here, in regard to economic improvements, is based 
on the lowering of the initial cost per kva of installed 
capacity as the sizes of furnaces have increased. Also, 
consideration is given to the effect of increases in pro- 
duction rates which have come about by virtue of in- 
creases in the amount of power which can be put into 
the charge. 


COMPARATIVE ELECTRICAL EQUIPMENT COSTS 


Figure 3 gives a plot of the range of present day elec- 
trical equipment costs in dollars per kva rating against 
the are furnace rating. The spread in the cost for a 
given furnace size is accounted for by variation in the 
special features of construction of the transformer, con- 
trol and switchgear apparatus associated with different 
furnaces. It is readily noted that as the size of the fur- 
nace increases, the cost per kva of the electrical equip- 
ment decidedly is reduced. The electrical equipment 
for a 10,000 to 12,000 kva furnace—the ordinary large 
size installed ten to fifteen years ago—averages about 
eight dollars per kva, while that for furnaces of the 
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order of 25,000 to 36,000 kva which are being installed 
in industry today, average approximately a dollar and 
a half less per kva. 
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Figure 3— Graph illustrates cost of electrical equipment 
versus arc furnace rating. 


EFFECT OF HIGHER SECONDARY VOLTAGES 


The ability to utilize the larger sizes of are furnaces 
met with today has to do largely with the advances 
made in the supplying of power through the electrodes 
of the furnace to the charge. 

Figure 4 illustrates the trend in the use of larger 
sized furnaces for ingot steel production. The main 
factor permitting use of larger kva ratings for the melt- 
ing operation stems from the use of higher secondary 
voltages in the melting-down phase of the heat. The 
upper curve of Figure 4 shows that prior to 1920 the 
highest secondary voltages used on steelmaking are 
furnaces were of the order of 110 volts phase-to-phase. 
This voltage value was increased over the next twenty 
some years into the early nineteen-forties, until it was 
approximately 300 volts. At that particular time, it 
appeared that furnaces of the Heroult type employing 
three electrodes had reached their maximum size as 
limited by secondary voltage safety considerations, as 
well as the amount of power which could be transferred 
through the are to the charge under and around an 
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electrode. Since the transmission of the power from the 
furnace transformer to the electrodes requires large 
sections of copper with attendant unavoidable elec- 
trical loops, the inherent reactance of the furnace cir- 
cuit had reached values which made it impossible to 
introduce more power into the furnace charge by in- 
creasing the circuit current. Actually, as has been 
pointed out many times, increase of are current beyond 
a certain value for a given furnace circuit results in a 
decrease of power input to the metal to be melted. One 
way for increasing melting rates by introducing greater 
amounts of power to the charge was that of operating 
electric furnaces at secondary voltages in excess of any 
value known at the time. Therefore, in 1947 an installa- 
tion was made having the highest secondary voltage 
established at 445 volts—a value not believed practical 
five years previous. At the present time, electrical 
equipment is in process of manufacture which will per- 
mit furnace secondary voltages in excess of 500 volts 
to be used for melting down steel. The lower curve of 
Figure 4 shows what this has meant in an increase In 
size for ingot steelmaking furnaces. It can be seen that 
prior to 1920, the usual large size furnace used for steel 
making operations was less than 5000 kva. This max- 
imum rating increased in the next quarter century and 
reached a value shortly after the war of 15,000 kva. 
With the use of much higher secondary voltages, ingot 
steelmaking are furnaces are now rated in the largest 
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Figure 4— Graphs show progressive increases in trans- 
former secondary voltages and ratings used in the 
steel industry. 


size in excess of 25,000 kva. Such furnaces are capable 
of producing heats as large as 150 tons, which gives 
pause for thought that not only may the electric arc 
furnaces be approaching open hearth furnaces from a 
production cost standpoint, but also from the stand- 
point of actually being able to turn out nearly as large 
heats. 


RELATION OF FURNACE RATINGS 


Figure 5 gives plots relating present-day furnace size 
as expressed in inside shell diameter, the approximate 
average pouring capacity, the furnace transformer rat- 
ing and the top secondary tap voltage used. Generally, 
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new installations falling below the 11 to 13-ft shell 
diameter are utilized mainly by foundries for the pro- 
duction of steel for casting, whereas those above this 
size up to the nominal 24-ft shell diameter size are 
utilized by the basic ingot producing steel industry. 
The top limits for voltage, kva rating, and pouring 
capacity shown by this graph are those which are ex- 
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Figure 5— Graphs relate ratings applied to electric fur- 
naces and indicate nominal values of secondary volt- 
ages used. 


isting at the present time, and it is quite likely that 
the near future will see even larger sizes being built 
and installed. At least one attempt has been made to 
increase electric furnace size by the use of six elec- 
trodes, and it is evident this operation, which was in- 
itiated over fifteen years ago, has met with some de- 
gree of success. It quite conceivably could happen that 
the near future will see some radical design changes in 
furnace structures and arrangement of equipment as 
well as in operating techniques associated more directly 
with types of material charged. 

Electrical equipment used with are furnaces has un- 
dergone a period of progressive development and has 
kept pace with the growing demands of industry. As 
may well be expected, increases in size and rating of 
furnaces have accentuated problems associated with 
the design and application of switchgear, transformers 
and regulating equipment. 


FURNACE TRANSFORMERS 


Transformers used for supplying are furnaces are 
generally specially constructed to meet the very severe 
conditions under which they must operate. They must 
be well braced to withstand the repeated and tremend- 
ous mechanical stresses caused by current surges re- 
sulting from characteristic arc furnace operation. Spe- 
cial design considerations must be given to conveying 
the very high winding currents—which extend well up 
into the tens of thousands of amperes—so that uniform 
distribution and reduced losses can be effectively real- 
ized. Although the sizes of furnace transformers have 
by no means reached an upper limit, special consider- 
ation and study are presently being given to possi- 
bilities of modifying the core and coil assembly and 
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Figure 6— View shows a typical oil-immersed, water- 
cooled, shell form furnace transformer. 


tank designs to obtain smaller sized units and to im- 
prove cooling means. 

Figure 6 shows a typical oil-immersed, water-cooled, 
shell form furnace transformer with accessory equip- 
ment in evidence. Advances have been made in the 
methods employed for bringing the low voltage, high 
current bus bar from the core and coil assembly of the 
unit through the top cover of the tank. Gas-tight bus 
bar seals are presently being used between the bar leads 
and the cover to prevent the entratice of foreign ma- 
terials and moisture carried in the air. Since moisture 
in the oil of a transformer can result in damage to the 
insulation and failure of the transformer, dehydrating 
breathers are also placed on the transformer to per- 
mit “in-breathing” and “out-breathing”. During “in- 
breathing”, air passes through the dehydrating ma- 
terial and only dry air is allowed to pass into the tank. 
During “out-breathing”, the air by-passes the dehy- 
drating material and passes from the tank into the at- 
mosphere. It is becoming general practice nowadays to 
equip furnace transformers with thermosiphon oil con- 
ditioners to effect a continuous treatment of the oil to 
insure good values of dielectric strength, power factor, 
interfacial tension and neutralization. This oil condi- 
tioner unit is connected into the tank of the trans- 
former with the inlet being placed just under the min- 
imum oil level, and the outlet being placed at the bot- 
tom of the tank. Thus the transformer oil circulates 
through the conditioner due to a thermosiphon action 
with hot oil flowing in at the top and through the acti- 
vated material, and thus to the bottom of the trans- 
former. The activated material removes moisture and 
organic acid as well as other impurities from the oil 
during its flow. As long as the transformer remains ex- 
cited, the conditioner will operate to maintain the de- 
sired oil characteristics. With such equipment, periodic 
tests of oil samples should be made approximately 
every six months and if any trend of degeneration of 
the oil is noted, the conditioner should be replaced. 
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Other accessory equipment employed with a furnace 
transformer includes the mechanical relief device for 
permitting release of any abnormal pressures built up 
within the transformer tank, temperature indicators 
either of the dial type or of the Wheatstone bridge type, 
magnetic liquid level gauges and flow gauges. 

Tap changers used with are furnace transformers in 
this country are of the motor-operated, no-load type, 
and are supplied as an integral part of the transformer. 
In the past, the tap changer was located in the trans 
former tank directly above the core and coil assembly, 
but in recent years it has become the practice with shell 
form transformers to provide an extension on the side 
of the transformer tank and mount the tap changer 
within this enclosure. Generally, tap changers having 
four positions or six positions are provided. A typical 
tap changer will be arranged to do the necessary delta 
wye switching in order that a range of voltages neces 
sary for the making of a heat of steel is available. Of 
course, many more taps are provided on the trans 
former than are connected to the tap changer equip 
ment in most cases. By means of a link type terminal 
board installed inside the transformer and accessible 
through a manhole, the selection of the proper tap for 
a given position of the tap changer can be made simply 
by proper arrangement of the links. The operating 
mechanism used to drive no-load type tap changers is 
mounted on the side of the tank near the tap changer 
compartment. This operating mechanism consists of 
the tap changer driving motor and the mechanical 
transmission system along with the interlocking switch 
es. Normal practice to date is to provide interlocking 
switches such that the transformer tap changer cannot 
be operated unless the furnace circuit breaker is in the 
trip position, and conversely the circuit breaker can 
not be operated unless the tap changer is on a definite 
tap position. Further interlocking for safety’s sake con 
sists of using key type interlocks between disconnect 
switches, the circuit breaker, and the tap changer me 
chanism cabinet to insure absolute safety for mainte 
nance personnel. 


FURNACE CIRCUIT BREAKERS 


Much progress has been made in recent years in the 
design and application of circuit breakers to are fur 
nace circuits. It is well recognized by the steel industry 
and the elecrical manufacturers that the role played by 
the circuit breaker in the furnace circuit is one de 
manding rugged equipment requiring minimum main 
tenance. A circuit breaker utilized in conjunction with 
an are furnace must serve as an interrupter of normal 
and overload currents and perform this function as 
many as 3000 times per month. In addition, the circuit 
breaker must be prepared at all times to provide prim 
ary circuit fault protection for the transformer and 
other installed equipment. Oil breakers were used in 
the past for performance of this duty, and in some 
instances are still employed today. However, oil car 
honization and the resulting deposits of conducting 
material on the insulated members of the breaker gen 
erally require that the breaker be maintained quite 
frequently with the attendant high maintenance cost. 
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Figure 7— This circuit breaker was developed for arc 
furnace duty. 


Magnetic air breakers have been utilized for some time 
now as a definite improvement over the application of 
oil circuit breakers. These magnetic air circuit breakers 
are generally of the drawout metalclad type, the same 
as are used in general power circuit applications. As 
furnace sizes have continued to increase, more and 
more installations have been made with the furnace 
transformers supplied directly from service voltages 
above the 15 kv class and nominally rated at 22 kv and 
33 kv. This fact resulted in the development of a com- 
pressed air furnace breaker to replace oil circuit break- 
ers which had in the past been used when such cases 
arose. Figure 7 shows an installation view of a com- 
pressed air circuit breaker developed specifically for 
are furnace duty. This breaker was designed with the 
intention of being applied in conjunction with a “back- 
up” or circuit protective breaker. The function of the 
“back-up” breaker is to protect against primary circuit 
faults while the function of the compressed air breaker 
is to perform the highly repetitive operation required 
in the working of a furnace, and thus to interrupt only 
normal and overload currents. With such application 
intent in mind, this breaker had no interrupting capa- 
city in the sense of such a rating being applied to power 
circuit breakers. Because of the economics prevailing 
under certain conditions, it was recently deemed ad- 
visable to build a compressed air breaker that would 
have an interrupting capacity of about 500,000 kva. 
When such a breaker is applied on a circuit having an 
interrupting capacity not exceeding this value, it may 
then be used for both the combination repetitive duty 
and fault interruption duty. There are two designs of 
this breaker currently being applied: one for service 
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on 15-kv circuits and the other for service on 34.5-kv 
circuits. These breakers are pneumatically operated 
and the are interruption is obtained through use of an 
air-blast. Surge suppressing equipment is provided with 
this form of breaker to limit the overvoltages which 
can and do occur during are furnace switching. 


FURNACE REGULATORS 


Arc furnace electrode positioning regulators of both 
the rotating type and the balanced beam contactor 
type are continuing to serve in the regulation of power 
input to steelmaking electric arc furnaces. All newer 
steelmaking furnaces are making use of the rotating 
type regulator because of the maintenance advantages 
which it offers. Figure 8 shows a typical rotating type 
furnace regulator used with large size electric furnaces. 
Arrangements of the three machines—one for each 
electrode—other than that shown here presently are 
being used for the very largest sizes of regulators. The 
main criteria in the choosing of an arrangement are 
generally those having to do with ease of maintenance 
and best usage of floor space or head space in each 
particular case. Improvements have been made in cir- 
cuitry and in the design of the individual rotating units 
themselves, and one notable improvement has been 
the development of a recalibrating device for regu- 
lators to insure against operation at conditions other 
than those which correspond to optimum for a given 
tap voltage. 

In conclusion, it may be stated that as the use of the 
are furnace has grown in industry, and as the size of the 
furnaces used became larger, the electrical equipment 
required has always been readily made available. Just 
as the past has seen continual improvement made in 
electrical equipment, so shall the future see such im- 
provements. 


Figure 8 — This modern rotating type regulator is used for 
positioning electrodes of a three-phase furnace. 
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DISCUSSION 


PRESENTED BY 


DALE R. COCHRAN, Application Engineer, Steel 
Mill Engineering, Industrial Engineering Sec- 
tion, General Electric Co., Schenectady, N. Y. 

CHARLES W. VOKAC, Manager, Hydro-Arc Fur- 
nace Dept., Whiting Corp., Harvey, III. 


Dale R. Cochran: In addition to the equipment de- 
scribed by Mr. Browning, I believe that the matter of 
capacitors for power factor correction is also quite 
important. A poor power factor situation may exist in 
small mills where there is little or no synchronous ma- 
chinery. 

A good method of solving power factor problems 
such as this is to use shunt capacitors connected to the 
primary of the furnace transformer. Thus, the power 
factor can be corrected to 90 or 95 per cent very easily 
and in many cases will pay for themselves in a very 
short time. 

Capacitors connected to the primary of the furnace 
transformer must be switched on or off when the fur- 
nace transformer is switched. There are two methods 
of achieving this. The most desirable method is to use 
a separate circuit breaker similar to the furnace break- 
er and arrange both breakers to operate simultane- 
ously. However, in some cases, economics rule out the 
use of separate breaker for switching capacitors. If this 
is the case, arrangements can be made to utilize the 
furnace breaker for switching both the furnace trans- 
former and capacitors simultaneously which means 
that the capacitors are permanently connected to the 
transformer primary. When this is done, it is necessary 
to use an arrangement which prevents operation of the 
furnace transformer tap-changer for a period of time 
after opening the furnace breaker to allow sufficient 
time for the capacitors to discharge through the trans- 
former primary. If a time delay is not used, it is pos- 
sible for tap changer damage to result due to interrup- 
tion of the capacitor current discharging through the 
transformer winding. However, an intentional time de- 
lay may not be too objectionable, because a five second 
delay will be sufficient in most cases. This method does 
permit power factor correction at minimum cost. 

One other point not mentioned by Mr. Browning is 
the use of pyranol type furnace transformers. In some 
cases, particularly for laboratory are furnaces, a pyran- 
ol transformer offers an opportunity to save in building 
costs by eliminating the necessity for a furnace trans- 
former vault. It is necessary to have a clean location 
since no vault is required. However, a pyranol trans- 
former is limited to small sizes and to locations similar 
to a laboratory. 

Charles W. Vokac: I should like to make a comment 
on this problem of proper circuit breaker protection for 
are furnaces. I want to be sure that people designing 
this equipment will keep in mind that we are continu- 
ally striving for simplicity. Complicated machines for 
a simple job can always be designed, but a simple, 
relatively maintenance-free machine for a complex job 
is what we want. 
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We recognize the complexity of the three principal 
functions that the breaker must fulfill, the first and 
perhaps the most important one being the short-circuit 
protection of the line, the second, the interruption of 
are-current loads, and the third, the interruption of 
the much smaller exciting current load of the trans- 
former. We understand also that the three functions, 
from a design standpoint, are not exactly related and 
each must be handled more or less individually. The 
duty cycle of these functions only adds to the complex- 
ity of the problem. 

We recognize also that the breaker that will give the 
proper short-circuit protection must be extremely fast 
in operation and consequently the mechanical moving 
parts must be low in inertia, light in weight, yet strong 
and sturdy to withstand the repeated operations with- 
out beating itself to pieces. 

We realize that the magnetizing forces of the light, 
medium, and heavy are currents drawn within the 
breaker during interruption also require almost diam- 
etrically opposite solutions. 

It would seem that the simplest solution would sep- 
arate these apparent diametrically opposite require- 
ments into two separate units but, unless this reduces 
the complexity of each unit and the cost of each unit 
too, using two equally complex, equally costly units is 
not the solution that will resolve itself into less cost 
per ton of metal produced, the desired end result. The 
best solution is the simplest one, and we should strive 
toward that end. 

Another thing I wanted to mention was the question 
of pyronol, askarel, inerteen, or other nonflammable 
insulating fluids for arc-furnace transformer applica- 
tion. This is a subject that would require quite a dis- 
sertation in itself, but I want to mention only one part 
of it here. Some feel that the use of this fluid would 
obviate the necessity of a special vault for the trans- 
former and other equipment. It is inconceivable, in 
any are-furnace applications, be they foundries, mills 
or smelting plants, that anyone would want this equip- 
ment put out into the same atmosphere that the fur- 
nace may be in. This equipment should be in a clean 
vault, ventilated with filtered air and under lock and 
key for safety. Besides, the difference in cost of this 
type and the standard type of transformer, presently, 
is sufficient to pay for the vault. 

Another point I wish to mention related to keeping 
things simple and relatively maintenance free, is the 
work our company did, for the past year or two, with 
the cooperation of the University of Illinois, Kensing- 
ton Steel Company, and others, on a new type of are- 
furnace regulator. This regulator energizes the elec- 
trode motors directly from the furnace bus without 
any special generators. The electrode motors run in one 
direction only and do not reverse. This point alone is 
considered by many an interesting contribution toward 
the solution of a much discussed problem. Preliminary 
work on this new regulator had been completed in our 
research laboratory and the first stage of an exhaustive 
research program had been completed at the Uni- 
versity of Illinois. Presently, one such regulator is in 
operation on a furnace at the Kensington Steel Com- 
pany for observation in production and collection of 
operating data. 
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By W. S. DEBENHAM, Research Associate, Research and Development, United States Steel Corp., Pittsburgh, Pa. 


BRICKLAYING AS A FACTOR 
IN THE 


PERFORMANCE OF BLAST FURNACE LININGS 


....perhaps the most important ele- 


ment in a furnace lining is the workman- 


ship which goes into placing it.... 


A THE principal factors governing the life of refrac- 
tories In any type of application are: 

1. Correctness of the type of refractory selected. 

2. Uniformity of quality of the refractory selected. 

3. Quality of the job of installation. 

t. Furnace design. 

5. Severity and uniformity of operating conditions. 

For maximum effectiveness of a program aimed at 
improved refractory performance, it is necessary to 
know the relative importance of these factors, includ- 
ing the effect of their variations on each other and on 
lining life. This is a large order, and probably none of 
these factors would be more difficult to isolate and ap- 
praise from the standpoint of effect on lining life than 
the one assigned for this discussion—quality of the 
job of installation. Considering the frustration that 
generally results from efforts to resolve bricklaying 
quality into dollar and cents costs, one might wonder 
at the amount of attention that has been focused on 
this phase of refractory application. The more cynical 
among us might attribute it to a general unwillingness 
to face reality and admit that bricklaying has been 
made the scapegoat for a host of operating evils which 
constitute the true cause of blast furnace lining diffi- 
culties. A more charitable, and indeed, a more truthful 
explanation would be that this interest reflects an 
earnest desire to determine the real significance of 
those factors listed above. However strongly one might 
feel regarding the overriding influence of operating con- 
ditions on lining life, his arguments remain fairly weak 
until he can demonstrate that nothing further can be 
done to improve the quality of the job of installation. 
It is doubted that anyone would attempt such a dem- 
onstration today. If he were so bold, it is certain that 
he would not be very convincing to an operator who 
had just relined a furnace for the third time in the past 
four years. 

Just what does constitute a good job of bricklaying? 
In the strict sense, good bricklaying means adherence 
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to all the recognized rules governing the mechanics of 
the job, such as tight joints, accurate courses, proper 
closures, broken bonds, ete. Everyone concerned pro- 
fesses belief in these things, but considerable contro- 
versy arises when a more precise definition of these 
terms is sought. Differences of opinion probably have 
existed as long as there have been blast furnaces, and 
men to operate them, men to supply the brick, and men 
to lay them. That even operators have not been able to 
agree was indicated as far back as 1917, when J. E. 
Johnson, Jr., stated in his book “Blast Furnace Con- 
struction in America”: 

“Many of the difficulties with linings have been at- 
tributed by some furnace men to bad bricklaying, and 
particularly to wide joints. Some go so far as to insist 
that all unevenness must be removed from the brick 
by chipping each individual brick where any appre- 
clable amount of warpage exists, producing what is 
known as a case knife job. This means that every joint 
shall be laid so close that it is impossible to get a point 
of a table knife into it. 

“Thick joints are undoubtedly very bad, but I have 
never seen any results produced by such extreme pre- 
cautions which seem to me to justify the very greatly 
increased expense in laying the lining by this method.” 

Despite Mr. Johnson, that table knife still comes out 
of hiding with considerable frequency, although we will 
grant him that on some occasions it would be more 
appropriate to use the handle than the blade. 

However, there is more to a good bricklaying job 
than the skill and conscientiousness of the bricklayer. 
It is still true that a silk purse cannot be made of a 
sow's ear; and a good bricklaying job cannot be made 
with warped or off-size brick or with a selection of 
brick shapes that unnecessarily complicate the job. 
Also, from the standpoint of overall durability, good 
bricklaying must encompass proper design and con- 
struction methods. The most correctly laid walls may 
go for naught if they are improperly or inadequately 
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supported, or if laid to conform to distorted or out-of- 
plumb steelwork. 

In its broader sense, then, it is evident that good 
bricklaving includes, or is influenced by, other factors 
governing lining life. And there is as much divergence of 
opinion on these matters as there is on the question of 
joint thickness. It would seem that the only possibility 
for alleviating this situation would be the establish- 
ment of some standards whereby all phases of the job 
could be evaluated. This formidable task was recently 
undertaken by a subcommittee in our company. The 
following discussions are concerned with some of the 
specific questions considered by this group, and are 
offered more as a matter of interest, and possibly to 
stimulate new thought on accepted practices, than as a 
set of recommended standards. 


BRICK QUALITY 


We have heard much concerning the excellence of 
the work of the old time bricklayers. While we are in 
no position to deny such claims, we doubt that the 
bricklayer of thirty years ago would know what to do 
with the hard-burned brick of today. The relatively 
soft brick of that era were cut with ease and readily 
rubbed to a smooth cut with a carborundum stone. 
In fact, similar soft-burned brick are still furnished for 
applications requiring a great deal of cutting, such as 
pipe linings. Current blast furnace brick make saw cuts 
almost mandatory, and also emphasize the importance 
of accurate sizing. While there is no question that size 
uniformity of blast furnace brick has greatly improved, 
we will never escape the necessity for compromise be- 
tween what is desired and what can practically be pro- 
duced. The practical limit of uniformity might be de- 
fined as that which can be produced in adequate vol- 
ume without incurring extra charges. The experience 
of recent years would indicate that this limit is gov- 
erned more by availability than by cost, as there has 
been a general willingness to pay extra for brick of 
superior properties. However, it has also been indi- 
cated even more recently that the practical limit of 
size uniformity is not fixed, but, with a little interest 
on the part of the consumer, can be improved substan- 
tially. Table I shows a comparison between the dimen- 
sional uniformity of two linings, one of which caused 


TABLE | 


Comparison of Size Variance of Two Linings 


Length Thickness Warp- 
age 
Range Avg Range Avg Avg 
9-In. straights 
Poor lining. ... 0.40 9.03 0.18 2.97 0.03 
Good lining. . 0.14 8.95 0.16 2.98 0.01 
9-In. keys 
Poor lining. 0.40 9.11 0.26 2.96 0.03 
Good lining... 0.18 8.93 0.14 2.99 0.01 
13!4-In. straights 
Poor lining. ... 0.50 13.62 0.12 2.93 0.05 
Good lining. ... 0.24 13.53 0.16 3.01 0.02 
13!4-In. keys... . 
Poor lining. . 0.40 13.59 0.22 2.95 0.05 
Good lining... 0.30 13.52 0.14 3.01 0.02 
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complaints, while the other was considered satisfac- 
tory. The latter may be considered representative of 
today’s practical limit of uniformity. If it seems that 
such a lining still would not permit the attainment of 
the job of installation desired, it would be well to bear 
in mind that the first limitation to the ideal job ts the 
materials furnished the bricklayvers. 


BRICK SHAPES 


Another factor residing in the materials furnished 
the bricklayer is the shape of the brick itself. While this 
is a matter that has been given considerable attention, 
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NUMBER REQUIRED NUMBER REQUIRED 
DIAMETER PER RING DIAMETER PER RING 
INSIDE A! A-2 INSIDE A-t A-2 
BRICKWORK| OR oR | TOTAL || BRICKWORK] OR oR | TOTAL 
B-1 B-2 B-! 8-2 
13-3" 98 98 27-0" 49 135 184 
13-6" 96 3 99 27-6" 47 140 187 
13-9" 95 6 101 28-0" 45 145 190 
14-0" 95 | 8 103 26-6" 44 150 194 
14-6" 93 _ 42 106 29-0" 42 155 197 
15-0" 91 is 109 29-6" 40 160 200 
15-6 89 23 it2 30-0" 38 165 203 
16-0" 87 28 ts 30-6" 37 169 206 
16-6" 85 33 118 36-0" 35 174 209 
i7-o" | 84 | 37 121 31-6" 33 179 212 
| 17-e" 82 42 124 32-0" 32 164 | 216 | 
18-0" | 80 46 i128 32° 6" 30 169 219 
18-6 79 52 131 33-0" 28 194 222 
19-0" 77 57 134 33-6 26 199 225 
19-6" 75 62 137 34-0" 24 204 228 
20-0" 73 67 140 34'- 6" 23 208 231 
20-6" 71 72 143 35-0" | 2t 213 234 
2 1-0" 70 76 146 35°6" 19 219 238 | 
21-6 68 62 150 36-0" is 223 | 24: | 
22-0" 66 87 153 gece" | 16 | 228 | 244 | 
22-6" 65 91 is6 37-0" 14 233 | 247 | 
23-0" 63 96 159 37-6" | 12 236 | 250 | 
23-6" 61 101 162 38-0" 10 243 253 | 
24-0" 50 106 165 38° 6" 9 247 256 
24-6" 57 ttt 166 39-0" 7 253 260 | 
25-0" 56 116 72 39-6" 5 258 | 263 | 
25-6" 54 t2i 75 40-0" 4 262 266 | 
26-0" 52 126 78 40-6" 2 267 | 269 | 
26-6" Si 130 TY 41-0" 272 272 | 
fine. ay 
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Figure 1 — These special 13142 and 9-in. blast furnace keys 
will make it easier to lay blast furnace linings. 


it undoubtedly will come as a surprise to many that the 
present standard sizes are better adapted to the 10 to 
15-ft furnace of 50 years ago than to the 28-ft giants of 
today. Thus the standard 9-in. No. 1 key turns a 15-ft 
circle and the standard 131-in. No. 1 key turns an 11-ft 
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3-in. circle. Since these keys have different tapers and 
different small end dimensions, their use with the nec- 
essary large number of straights makes it difficult to 
maintain good brick bond without the use of an ex- 
cessive number of special, extra-width keys. This prob- 
lem of proper shapes for conical structures was con- 
sidered as early as 1893 when a patent was granted to 
C. H. Foote covering a series of segmental shaped brick. 
Later, in 1929, J. C. Morehead received a patent for a 
very similar construction. In both methods, straight 
brick are eliminated or greatly reduced. This would ap- 
pear to be a far more desirable construction, and cer- 
tainly warrants consideration for present day furnaces. 
The improvement obtainable may well be analogous to 
that which resulted from the adoption of the special 1 
X wedge for open hearth roofs, in place of the combina- 
tion of Standard No. 1 wedges and straights. Roofs are 
now often built entirely of wedge shapes, with im- 
proved structural stability. Figure 1 shows key shapes 
that might be used for blast furnace linings. It will be 
noted that all shapes have the same small end width. 
One shape in both the 9 and 13%%-in. lengths turns a 
t1-ft circle, the largest diameter encountered in our 
largest furnaces. Another pair of shapes turns a 13-ft- 
3-in. circle, corresponding to the smallest diameter in 
present furnaces. By proper combination of these 
shapes as shown in the table, the entire lining can be 
constructed of key brick, with less difficulty in break- 
ing bonds. 


PROPER ALIGNMENT OF THE LINING 


The achievement of optimum lining life is believed 
to be so dependent on proper alignment of the lining, 
furnace shell, and charging equipment that some men- 
tion of the procedures involved is warranted. 

It is desirable that the inner surface of the lining 
both above and below the mantle shall be concentric 
with a centerline which is plumb, regardless of any tilt 
in the furnace shell. If, in the case of a tilting furnace, 
this should mean that after all means of correction have 
been exhausted, such as leveling and shifting the lip 
ring or using steam in the columns or jacks to raise the 
furnace on the low side, the lining must still necessarily 
be thicker on one side than the other, so be it. Such a 
lining is undesirable, but preferable to one whose inner 
surface is concentric with a tilting center line. 

It is obvious that to properly line a furnace to a 
plumb line, a trampole or center pole is necessary. This 
trampole should be checked at the start of each turn 
and each inner course of brick should be trammed as 
it is being laid. In some cases, methods of scaffold con- 
struction or brick handling prevent the use of a center 
or trampole. In that event, an alternate procedure in- 
volving the use of four lines dropped from the top of the 
furnace at the quarter points, and set by a plumb line, 
has been found satisfactory, although it requires a 
quadrant-type template to check all points in the circle. 


PACKING BETWEEN STACK LINING AND SHELL 


Probably no item of blast furnace construction has 
been handled in a greater variety of ways, or is of poten- 
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tially more importance, than the filling of the space 
between the stack brickwork and the shell. Materials 
that have been used include blast furnace slag, wet and 
dry fireclay, diatomaceous insulating granules, clay 
bonded expanded vermiculite, loam, cement bonded 
clay and refractory concrete. In some cases all such 
materials are dispensed with and the brick laid right to 
the shell. Where spacing is used, it has also been a com- 
mon practice to use slip joints every few courses, con- 
sisting of a ring of brick pulled out to contact the shell. 
Reasons for these slip joints have been stated to be 
either the confinement of any settling of the filling to 
certain sectors, or the prevention of the loss of all filling 
in case of a shell rupture. Actually unless extreme care 
is taken, about all such joints accomplish is the creation 
of a series of annular voids beneath each slip joint 
which often contribute nicely to the channelling of 
gases and the extension of hot spots when they occur. 

The basic reason for any packing space is fear of 
brickwork expansion causing cracking of the shell. Such 
fears may be justified where extremely old shells are 
involved, particularly on furnaces subjected to sudden 
climatic changes, but otherwise experience has shown 
that no difficulties have resulted from laying brick 
against the shell or even pouring the packing space 
with refractory concrete. We now consider it so im- 
portant that a solid backing for the brickwork be pro- 
vided to prevent openings in the brickwork, and the 
by-passing of gases, as has too often been the case 
when dry clay fills have simply been poured behind the 
lining, that we have adopted the practice of either lay- 
ing the brick tight against the shell, or solidly packing 
a 2 to 4-in. space with dampened clay. In the latter 
case, the packing should be tamped at intervals not 
exceeding 3-ft in height, preferably with a pneumatic 
rammer. Greater experience with concrete packing will 
probably result in an extension of this practice. One 
such installation on an old, previously-cracked shell, 
resulted in further cracking of the shell, but the furnace 
lining remained very tight. 


BOSH AND STACK COOLER ARCHES 


It is probable that no greater differences can be 
found in the procedures used in relining blast furnaces 
than in those involved in the installation of bosh and 
stack coolers. Many plants employ intricate and com- 
plicated cooler arch shapes, with little or no standard- 
ization, while other plants simply cut standard wall 
brick over all coolers, in some cases not even forming 
a true self-supporting arch. The nature of the special 
shapes, and the lack of standardization which would 
permit volume production, necessitates that these 
shapes be hand made, with a resultant decided lower- 
ing of the quality as compared with that of the balance 
of the lining. It would appear that these practices war- 
rant study that would lead either to the establishment 
of standard special shapes that could be machine- 
made, or to recommendation for their elimination. The 
good experience that has been obtained without special 
shapes, and the savings in manhours, certainly indi- 
cate that serious consideration of this practice is justi- 
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BRICKLAYING 


It is not intended that this paper cover all the de- 
tails involved in good bricklaying practice. Excellent 
manuals on this subject may be found elsewhere. How- 
ever, the following practices pertaining primarily to 
blast furnace linings are believed to be worthy of men- 
tion here. If these still seem fundamental, it would be 
well to bear in mind that the chief reason for listing 
them is that they are often not observed: 

1. Mortar should not be spread over an area which 
exceeds 5 ft or 10 brick widths in length, and the 
full length of the brick in width at one time. All 
bed and cross joints should be completely filled 
with mortar. 

2. All excess mortar from each row or ring of brick 
should be removed before the succeeding ring is 
laid. 
Hearth block should be laid with the brand side 
of the block in the same direction, as any curva- 
ture in the block is usually related to the direc- 
tion of pressing. The top course of bottom block 
should be laid at approximately right angles to 
the tapping hole. 

4. If the difference in height, as laid, between a 
given bottom block and any other in the same 
course is greater than 4, in., the block should be 
ground. 

5. Periodically, bottom block should be plumbed 
and a straight edge laid across the 18 x 9 in. face 
to make sure certain rows are straight. 

6. Cuts or closures of bottom block rows should be 

made with cut bottom block and not 9-in. series 

brick. Plastic, carbonaceous fills have been used 
satisfactorily for this purpose. 

All bottom blocks should be laid in mortar of 

heavy cream consistency which is thin enough to 

flow off the trowel. Brush joints may also be used. 

8. The bottom should be swept clean of brick spalls 
and foreign matter before each course is laid. 

9. Each block as laid should be rubbed into place 
and tapped on each exposed face with a wooden 
or rawhide mallet until solidly in place. 

10. Wall brick should be laid with pushed joints and 
each brick tapped into place with a wooden or 
rawhide mallet. 


~ 


11. In laying brick to a trampole, the inner course 
should be laid slightly away from the trampole 
and then driven to it. Driving brick away from 
the trampole toward the furnace shell loosens the 
course, Causing open joints. 

12. All joints in the vertical plane should be broken 
at least one inch, using extra width key brick if 
necessary. This also applies to vertical joints in a 
horizontal plane. 

13. Only one closure should be permitted in each row 
or ring of brick around the furnace periphery. 
Closure brick should be smooth cut and not less 
than 3 in. in width. Closures should be rotated 
30 degrees, at each scaffold and staggered appro- 
ximately 2 ft in each succeeding course to pre- 
vent poor brick bond. Closures should be com- 
pletely eliminated in the region 30 degrees on 
either side of tapping hole. 
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14. No stretcher courses should be permitted in 

walls, all brick being laid as headers. 

15. The reversing of keys in walls due to shortages 

of straights should not be tolerated. 

It is obvious that all the innumerable details that 
must be observed to obtain a satisfactory job of instal- 
lation require constant close and vertical supervision. 
It should be equally obvious that we should not expect 
that type of supervision from the men who also has 
been given the responsibility for completing the job by 
next Tuesday, or else. But this is too often the case. 
The job of supervision should be divorced from the job 
of construction, and should carry sufficient authority to 
stop the work, if need be, to assure that the standards 
of quality are being maintained. Such an arrangement 
will inevitably lead to misunderstanding and ill-feeling 
unless there has been a prior agreement among all con- 
cerned as to what these standards of quality are. It is 
hoped that the foregoing discussion may prove of some 
benefit in suggesting the nature of such standards by 
revealing some of the problems and limitations in- 
volved in obtaining a suitable job of installation. 





DISCUSSION 


PRESENTED BY 


J. M. STAPLETON, Assistant to Vice President, 
Blast Furnaces, United States Steel Corp., 
Pittsburgh, Pa. 


J. M. Stapleton: Mr. Debenham’s paper lends em- 
phasis to the general recognition of the positive effect 
bricklaying practices have on performance of blast- 
furnace linings. All blast-furnace plant organizations 
charged with the responsibility of furnace-lining instal- 
lations have for some years observed the policy of 
meeting very tight completion schedules. Many times, 
I am sure, even though expediting furnace relinings or 
rebuildings, all known precautions were taken to insure 
quality bricklaying workmanship. However, a histor- 
ical review of linings over the past 15 years has pointed 
up some instances where deviation from established 
bricklaying standards no doubt contributed to poor 
lining performance. 

Mr. Debenham and his colleagues in recent years 
have developed standard bricklaying practices for U.S. 
Steel Corp. plants, and are still hard at work on their 
further improvement and refinement. As he has pointed 
out in his paper, some of these principles and protective 
measures, while well known to those immediately con 
cerned with furnace-lining work, probably are over- 
looked at times, or deviated from in the belief that no 
ill effects would result to the linings, and some gain 
would be realized in the time the furnace is out of 
operation. 

I believe we all recognize there is no substitute for 
good workmanship when it comes to laying up furnace 
linings. And when you have a set of practice standards 
developed by blast-furnace operators, technicians, 
masons, ceramic engineers and suppliers; likewise, there 
is no substitute for strict compliance if we are to obtain 
expected lining life and performance. 
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By F. R. PULLEN, Fuel Engineer, Bethlehem Steel Co., Johnstown, Pa. 


election for Seaking Pits 


.... high air preheat stepped up the per- 


< 


formance of this soaking pit installation 


A THE recent modernization program at the John- 
stown plant of the Bethlehem Steel Co. included a 46- 
in. high lift blooming mill. The site of the new mill lay 
between the existing 34-in. slabbing mill (which was to 
be abandoned) and the 40-in. blooming mill. The soak- 
ing pits which served these two units were obsolete 
regenerative soaking pits and had insufficient capacity 
to supply the new mill. In addition, the locations of 
these pits were such that an entire new pit installation 
Was necessary. 

The space available for the soaking pit installation 
was limited. The area was hemmed in by existing 
structures which could neither be moved nor aban- 
doned, at least until a portion of the installation was 
completed. Since the 84-in. slabbing mill was to be 
abandoned at the completion of the program, the new 
pits could occupy part of the site occupied by the 34-in. 
mill pits, provided temporary measures could be taken 
to feed steel to the 34-in. mill from the first of the new 
pits to be placed in operation. 

The 46-in. mill replaced both of the mills at Franklin 
and also the 48-in. blooming mill in the lower works. 
The capacity of the new mill is greater than the com- 
bined capacity of the three mills, as a sizeable increase 
in production had to be accomplished. The former in- 
stallations were served by a total of 51 holes of soaking 
pits, all of which were regenerative furnaces. The com- 
bination of the increased production rate, the varied 
grades of steel, and type of products rolled on this single 
breakdown mill made it necessary to install the maxi- 
mum square feet of available hearth area under the one 
roof, 

The size of ingots in use, as well as the number in 
each heat were tabulated, and ingot charging patterns 
were laid out for various sizes and shapes of soaking 
pits. A rectangular pit of approximately 7 to 8 ft in 
width and between 20 to 22 ft in length was tentatively 
selected as the one producing the maximum useable 
hearth area. 

The manner of firing and type of heat recovery 
equipment was next studied. Again due to the lack of 
space, it quickly became apparent that a one-way-fired 
recuperative soaking pit was our only choice. These de- 
tails were all worked out in the plant by the various 
plant engineering and operating departments. At this 
point all of the data was furnished to various builders 
of soaking pits to prepare designs and quotations for 
soaking pits to heat 180,000 ingot tons per month with 
an average track time of 3 hours and with a 5 per cent 
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cold steel charge. They were advised of the approxi- 
mate area available and instructed to get the maximum 
hearth area in that space. The pits finally selected 
were each 7 ft 6 in. wide x 20 ft 6 in. long x 11 ft 6 in 
deep. These were to be one-way-top-fired recuperative 
soaking pits, and were to be installed in six batteries 
of five holes each, or a total installation of 30 holes. 

The fuel selected for these pits was the subject of 
almost as much study as the pits themselves. As was 
mentioned previously, the old pits were regenerative 
pits and were fired with 135 Btu fuel in two cases and 
180 to 200 Btu fuel in the third case. Each of these fuels 
were mixed blast furnace and coke oven gas. The new 
pits were estimated to require a maximum fuel input 
of 430,000,000 Btu per hour. This was a sizeable in- 
crease In the amount of fuel consumed in the existing 
34 and 40-in. mill pits due to the increased tonnage to 
be handled. Thus it became necessary to check the 
plant fuel balances carefully to determine the avail- 
ability of both blast furnace gas and coke oven gas. 
These balances were revised to include the presently 
authorized plant expansion as well as future proposed 
construction. Previous experience with low Btu fuel on 
regenerative pits established the desire to use the same 
fuel on the new pits, if such was available and could be 
utilized with satisfactory results. 

The source of the blast furnace gas is the five blast 
furnaces at Franklin Works. One of these furnaces 
normally produces ferro-manganese. All of the gas is 
cleaned in conventional tower washers and disinte- 
grators to an average cleanliness of 0.0085 grains per 
cubic foot. It is used for heating stoves, boilers for 
steam generation, soaking pit furnaces and one battery 
of coke ovens. 

The source of the coke oven gas is three batteries, 
consisting of a total of 228 ovens, located at the Frank- 
lin Coke Works. These batteries supply clean coke oven 
gas of approximately 530 Btu per cubic foot to soaking 
pits, mill reheating furnaces, the open hearth furnaces, 
in addition to underfiring two of the batteries. 

The fuel balances revealed that sufficient quantities 
of either fuel were available. In fact, the balances indi- 
cated that the fuel should be essentially blast furnace 
gas. In the event that it were not used at the soaking 
pits, it would be bled or wasted. While blast furnace 
gas is not considered to be a premium fuel, it is a good 
fuel when properly used. The addition of a large block 
of base load gas consumers in the 30-in. pit furnaces 
was desirable. This brought our base load consumers 
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up to approximately 35 per cent of the total gas pro- 
duced. Even with two furnaces off, or on reduced oper- 
ation, for various reasons we were still able to meet 
full pit furnace demand. Since the boilers were taking 
ihe remainder of the gas above base load, and were 
equipped with alternate fuels, the decision was made 
to provide only one fuel which would be essentially 
blast furnace gas. 

it is our opinion that coke oven gas, a premium by- 
product fuel is too valuable to utilize as a primary fuel 
in soaking pit operations, or under boilers as a normal 
operation. In distinction from blast furnace gas it 
lends itself to plant-wide distribution pipe lines. It is 
also a suitable fuel for use in practically all mill appli- 
cations and has come into its own as an open hearth 
fuel in recent years. Therefore, it would have been with 
considerable reluctance that coke oven gas would have 
been applied as the primary fuel on these pit furnaces. 

Purchased fuels were not considered for two prin- 
cipal reasons, namely: (1) cost, and (2) supply. Na- 
tural gas was not available, and even if it had been an 
alternate fuel would have been necessary. The cost of 
fuel oil was prohibitive. 

Having arrived at the conclusion to use blast fur- 
nace gas as the basic fuel for the soaking pits, the appli- 
cation of this fuel became the next problem. It was 
mentioned previously that one of the blast furnaces 
produces ferro-manganese. The gas from this furnace 
is approximately 25 per cent richer than from a basic 
iron furnace. This presented a problem, however, since 
under the normal fluctuations of blast furnace opera- 
tion, and because of the physical arrangement of the gas 
piping, it was possible under certain combinations of 
circumstances to get practically all ferro-manganese 
gas at the pits. To prevent this by changing piping at 
the gas plant would have been prohibitive in cost. To 
attempt to operate with such variation in fuel, quality 
was out of the question. In order to deliver a constant 
Btu valve to the soaking pits, a calorimeter-controlled 
mixing station was installed at the pits to mix the 
proper quantity of coke oven gas with the blast fur- 
hace gas so as to produce a mixed gas of 135 Btu. This 
is approximately 10 Btu over that produced on the 
ferro-manganese furnace. 

Having arrived at the decision to use 135 Btu fuel, 
its application to the pit furnaces and their perform- 
ance was next studied. One-way-fired recuperative 
soaking pits utilizing low Btu fuel have been in oper- 
ation for a number of years. There was much to be de- 
sired in their operation, however. The use of hot-air 
fans added much to the maintenance cost and the limit 
on the amount of air preheat affected their operation. 

The use of much higher preheat air temperature 
should increase the heating rate of the pit consider- 
ably by producing a higher flame temperature. A sys- 
tem of recuperation in which hot air fans were elimi- 
nated on one-way fired pits had been built and placed 
in operation approximately one year prior to this study. 

The operating results of this particular installation 
were reported by E. H. Cauger and J. C. Stamm, Jr. 
at the A.LS.E. Annual Convention in Chicago on 
October 3, 1951. This paper is found on page 836 of the 
1952 Yearly Proceedings of the Association of Iron and 
Steel Engineers. By employing this system of recuper- 
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ation and increasing its heat transfer capacity, it was 
felt that an air preheat temperature of 1400 F could be 
attained. This then was set as our goal. In order to ac- 
complish this, the amount of ceramic recuperation (first 
pass) was increased approximately one third. The 
metallic recuperator (second pass) was also increased 
in size. The approximate ratio of 2.1 volumes of flue 
products per volume of air on low Btu fuel as against 
the ratio of 1.15 volumes of flue products per volume 
of air on coke oven gas assists materially in the increase 
of air preheat temperature. High air preheat when fir- 
ing with low Btu fuel is also desirable from an economy 
point of view. Due to the large volume of flue gases 
handled, a small decrease in final flue gas temperature 
produces a sizeable annual saving in the fuel bill. 

It is our opinion that low Btu fuels are at least equal 
to and possibly superior to the richer fuels for soaking 
pit operation. We feel that this is especially true when 
one-way fired pits are used. The lower flame temper- 
ature is, in our opinion less likely to overheat or burn 
steel. This is particularly true on some of the “tender” 
steels. The quanity of defective steel produced in the 
pits using low Btu fuel on our old pits which were all 
regenerative and were not equipped with any controls 
or instrumentation, was small. The same type of de- 
fect has been eliminated, or virtually so, in the new 
pits. In addition the higher flue gas volume, with higher 
circulating rates on low firing rates, tends to produce 
a somewhat faster soaking out and a more uniformls 
heated pit. This was not a problem in regenerative pits, 
where circulation was good at all firing rates. 

The pit furnaces have been in operation for approx 
imately two vears. There have been and still are some 
problems to be solved. Contrary to expectations, the 
blast furnace gas has proved to be highly corrosive at 
the temperatures at which the metallic recuperators 
operate. Various types of stainless sheet steel were 
used to fabricate the tubes. While the higher chrome 
steels seem to be superior, even these left much to be 
desired. Tubes of a high-chrome cast alloy are now in 
service and appear to be an improvement over the 
sheet-steel tubes. 

Some difficulty was experienced with the burners. 
This was brought about by leakage in the burner con- 
nections allowing gas to escape into the hot air. The 
air was at a temperature sufficient to cause ignition, 
resulting in the destruction of burner internal parts. 

We believe the performance of these particular pil 
furnaces has not reached its ultimate since they have 
had to operate under conditions different from those 
included in the specifications. Track time has been 
nearer 4 hours than the 3 hours specified. Cold steel 
has averaged nearly 10 per cent instead of the 5 per 
cent estimated originally. These conditions are ab 
normal, due to the fact that pit furnaces and the mills 
began operation prior to the completion of the modern- 
ization of the open hearth furnaces, open hearth strip 
pers and ingot-track layouts. As a result, steel is gen- 
erally colder than desirable when charged; and since 
mill capacity, at present, exceeds steel producing ca- 
pacity, cold steel must be charged to keep the mill at 
full operation. 

Analysis of a number of heats, however, indicate 
that steel with nearly normal track time is generally 
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ready to roll in track time (interval between start 
pour and start charge) plus 30 minutes. Mill schedules 
may make the actual drawing time longer than this. 
However, it can be said that the pit furnace has done 
its job when the steel is ready to roll. 

From a quality point of view, the installation has 
been extremely successful. Despite the long holding 
times encountered, due to mill schedule, the scale loss 
is normal and is improved over that previously ex- 
perienced with the old pits. The low Btu fuel and re- 
sultant lower flame temperature reduces the ingot 
washing potential. It can be safely said that few ingots 
washed in these pits have been washed due to the fail- 
ure of the temperature sensing element. The quality 
of steel as reflected by the inspection of the final prod- 
uct has been excellent. Practically all reconditioning is 
to remove rolling defects or original steel defects. There 
has been no evidence of “burned steel,” or other de- 
fects chargeable to the soaking pits. 

After operation of these furnaces for two years, it is 
our opinion that our original decision to use low Btu 
fuel was most fortunate from a quality standpoint. The 
use of high air preheat to step up the performance of 
the installation has resulted in a soaking pit installa- 
tion which is essentially comparable to properly de- 
signed regenerative pit furnaces operating on similar 
fuels. 





DISCUSSION 


PRESENTED BY 


E. T. W. BAILEY, Chief Combustion Engineer, 
The Steel Co. of Canada, Ltd., Hamilton, On- 
tario, Canada. 


F. R. PULLEN, Fuel Engineer, Bethlehem Steel 
Co., Johnstown, Pa. 


J. LEDLIE MILLER, Assistant Chief Construction 
Engineer, Republic Steel Corp., Cleveland, Ohio. 


H. H. DINNEEN, Chief Engineer, Rust Furnace 
Co., Pittsburgh, Pa. 


A. C. GRAY, Superintendent, Bloom, Billet and 
Conditioning, The Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada. 


J. B. RUBRIGHT, Field Fuel Engineer, Republic 
Steel Corp., Buffalo, N. Y. 


E. T. W. Bailey: Does Mr. Pullen have any idea 
what element or elements in the waste products 
from burning blast furnace gas attack the metallic re- 
cuperator? 

F. R. Pullen: We are not certain what elements in the 
flue gas are responsible for the attack on the metal 
tubes. We can only assume the attacking agent or 
agents to be in the blast furnace gas. This type of re- 
cuperator has been reported to have been in use on 
furnaces firing fuel oil and coke oven gas for some time, 
and with marked success. Since none of these installa- 
tions were in plants of the Bethlehem Steel Company 
until recently, we are not prepared to make any definite 
statements as to tube life, etc. This particular installa- 
tion was one of the first to operate on flue gas produced 
by burning mixed blast furnace and coke oven gas. 

Analysis of the deposits on the tubes indicate prob- 
able formation of low melting point alkali enamels 
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which condense on the cold tube surface in droplet 
form and collect to form a scab. Corrosion takes place 
beneath this scab. Analysis of the deposit on the tubes 
revealed that most of the well known elements were 
present in some degree, and probably represents the 
accumulation of trace and minute quantities of all of 
these elements in the ores and other raw materials 
charged to the blast furnace. 

J. Ledlie Miller: You said you roll 180,000 tons. Is 
that finished tons? 

F. R. Pullen: Figures are ingot tons. 

J. Ledlie Miller: How much coverage do you have 
for that 180,000 tons, and how many holes are there? 

F. R. Pullen: Thirty holes or approximately eight 
hours coverage, ahead of the mill. 

J. Ledlie Miller: You have about eight hours? Can 
you do that with 135 Btu gas? 

F. R. Pullen: Yes. 

J. Ledlie Miller: On the fuel-air control, is the air 
retained constant or is it a fuel air ratio application? 

F. R. Pullen: Fuel-air ratio control is maintained on 
each pit. 

H. H. Dinneen: I would like to ask how the author 
arrived at the 135 Btu per cu ft figure. Obviously, he 
could not go much lower, but a higher value might have 
been indicated. 

F. R. Pullen: The Btu of the mixed gas was kept to a 
minimum so as to utilize a minimum of coke oven gas. 
We prefer to use coke oven gas to replace high cost fuel 
oil on steel producing and reheating furnaces. Further- 
more, our experience with low Btu fuel on regenerative 
pits led to the desire to utilize the same fuel on our new 
recuperative pits. If possible, we couldreduce the Btu 
to a still lower level. Mixing station control and the 
utilization of ferro-manganese gas under certain con- 
ditions, make the range of 130 to 140 Btu desirable and 
that level can be maintained at all times. 

A. C, Gray: How many tons do you get per 1,000 
square feet hearth area per hour? What is the Btu 
figure per ton? 

F. R. Pullen: The monthly average ingot tons heated 
per hour per 1000 square feet of heating surface is 56.3. 
The record daily figure is 67.5 tons per hour per 1000 
square feet of heating surface. 

The average fuel consumption for the first nine 
months of 1953 was 880,000 Btu per ton. This has been 
gradually decreasing as tonnage increased, and steel 
movement improved to a low of 730,000 Btu per ton in 
October. 

Both tonnage rate and fuel consumption are ad- 
versly affected by steel scheduling problems as was 
pointed out in the paper, since it is necessary to feed 
steel for three semi-finishing mills simultaneously 
through the same blooming mill. 

J. B. Rubright: Did you give any consideration to 
pre-heating the blast furnace gas? 

F. R. Pullen: Preheating of blast furnace gas was dis- 
cussed in some of our early conferences prior to de- 
velopment of the final specifications for these soaking 
pits. Although the practice is carried on extensively in 
Europe it was not felt to be either desirable, or neces- 
sary, in this case. In view of the corrosion problem 
which developed with the blast furnace gas we seem 
to have made a fortunate decision to say the least. 
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A THE great increase in steel capacity and present 
high rate of operations have forced the production use 
of oxyacetylene cutting equipment in rolling mills to 
be much expanded. The maturing of the hand torch 
from routine maintenance to standard production ap- 
plications in engineered cutting machines has added a 
new facet to the roll mill designer's art. 

Use of machine scarfing in rolling mills is an accepted 
procedure, and it is doubtful that any major revision 
or new construction of steel mill plants will be contem- 
plated without serious consideration. of this process. 
Certainly, if the scarfing machine installation is not 
made at the time of construction or revision, ample 
room in the mill set-up will be provided for future ma- 
chine scarfing. 

Of possibly even greater importance to the rolling 
mill designer and operator is the adaptation of the cut- 
ting torch to machines in order to make consistent cuts 
on rolled stock at production speeds. In addition to 
providing the rolling mill operator with a rugged pro- 
duction tool of usual mill machinery dependability, 
these hot cut-off machines allow him great flexibility in 
severing hot steel at a relatively low capital cost. The 
very high cutting speeds necessary to maintain present 
mill production rates are possible because the stock is at 
elevated temperatures. Such elevated temperatures not 
only permit very high cutting speeds, but also allow a 
wide variation in cutting speeds to suit any mill con- 
dition. Therefore, normal variations in rolling mill 
cycles will not cause difficulties either at the scarfing 
or cut-off locations. 

The mechanization of scarfing on rolling mills was 
developed early because the advantages of searfing on 
large stock and at high speeds were readily apparent. 
There was no method that could make these advan- 
tages possible other than mechanizing the scarfing 
torch. On the other hand, the need for mechanization of 
oxygen cutting on rolling mills was not so pressing, 
because there existed well-developed mechanical sever- 
ing methods. Therefore, it is only recently that oxygen 
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cut-off machines have been engineered to rolling mill 
standards. 


SCARFING INSTALLATIONS 


Present day scarfing machines are complex units with 
high oxygen and acetylene gas capacity and unique 
scarfing heads: such heads are supplied, for example, 
for fixed size bloom scarfing from 4 x 4 to 7 x 7, variable 
size blooms from 7 x 7 to 14 x 14 and variable siz 
rounds from 7 to 20. The requisite scarfing arms, struc- 
tures for holding the head in the roll line, control in- 
strument design and gas equipment are unique to the 
scarfing machine industry. Some idea of the complex- 
ity of a scarfing machine installation can be gained 
from Figure 1, showing the typical elements of a vari- 
able size 7 x 7 to 14x 14-in. installation. It can be noted 
that in order for the business end of the burner to oper- 
ate, there are: (1) adjustable arms (2) a smoke and 
slag shield, (3) operator’s pulpit, (4) slag pit, (5) ade- 
quate supplies of cooling water, (6) a complete gas 
system, including: (a) initial oxygen and acetylene 
source, (b) distribution panels for each, and (c) requi- 
site, high capacity adjustable distribution system from 
the panels to the tip orifices. 

The installation of such major equipment also in- 
volves considerable engineering on the part of the steel 
mill. The responsibility of the mill usually involves 
supplying the necessary slag pit, roll line control equip- 
ment, smoke and slag removal system and any neces- 
sary foundations and piping of services to the ma- 
chine. 

It should be noted that, although there are several 
similarities among all scarfing machines, each new in 
stallation must be designed for the particular problem 
of the particular rolling mill. Thus, it cannot be said 
that there is a standard scarfing machine installation. 
In spite of the resulting relatively large investments of 
time and money by steel mills and manufacturers for 
such installations, the large number of operating scarf- 
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Figure 1— This is a general layout of a typical adjustable size bloom scarfer showing the main unit, necessary auxiliary 
equipment and their relationship with the roller line. 


ing machines demonstrates the value of the process to 
the steel industry. 

One of the most recent scarfing machine installations 
in the country is shown in Figure 2. This machine, lo- 
cated in a large eastern mill, is currently scarfing many 
tons of all grades of steel each month. Thus, there are 
varied surface conditions ranging from those grades 
which require little searfing to such grades as the 
heavily scabbed high sulphur steels which require deep 
scarfing. 

Figure 4— A close-up of the scarfing of rounds with the 


circular burner of Figure 3 is shown from the delivery 
side of the machine. 





Figure 2— The scarfing machine shown is the first in- 
stallation using circular burners to scarf round 
blooms. 


Figure 3— A circular burner is used for production scarf- 
ing of rounds as shown in Figure 2. 
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Originally this unit was designed to scarf 8 x 8-in. 
squares but after considerable study, was equipped 
with circular burners such as shown in Figure 3. So far 
as we know, this ts the first installation in the country 
to use circular burners. A dramatic close-up of the 
scarfing of rounds with this circular burner is the view 
in Figure 4 showing the delivery side of the machine. 
Interchanging the type of secarfing head for either 
rounds or squares can be accomplished in about one 
hour, which is faster than the time required to change 
rolls. However, the scarfing of rounds has been so suc- 
cessful with particular reference to the resulting sur- 
face, and the metallurgical results, that the mill oper- 
ators are now rolling all products from their mill for 
searfing with the circular burners. They have found 
that the higher quality resulting from round scarfing 
has increased direct shipments without further condi- 
tioning by 20 per cent over that resulting from square 
scarfing. 

Before leaving the subject of scarfing, it is of interest 
to note that hand searfing of slabs on delivery tables 





Figure 5— Routine hand scarfing of slabs on delivery 
table from the blooming mill is an efficient method 
of removing minor defects. 


from blooming mills is also an accepted procedure, as 
shown on Figure 5. The 72-in. torch length, plus suit- 
able protective clothing and fans, makes such routine 
hand scarfing operations practicable. This is an efficient 
method of conditioning slabs with minor surface de- 
fects at a minimum capital expense. 

It may be fairly stated that machine scarfing of steel 
at rolling mill temperatures is an indispensable practice 
in many mills under current operating conditions. 
Searfing machine developments during the past 10 
vears have given the rolling mill operator a rugged tool 
for the economical production of high quality steel sur- 
faces. Unquestionably, the present production of qual- 
ity surface steels would be greatly handicapped with- 
out the scarfing machine. 


HOT-CUTTING PROCESS 


The use of oxygen cutting on rolling mills has been 
done for many years as an emergency measure. Thus, 
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Figure 6 — An early two-torch set-up for oxygen cutting 
6 x 6-in. squares to shipping length is shown. 


Figure 6 shows an early application of two torch set 
up for oxygen cutting of 6 x 6-in. squares to shipping 
length. Even today, where mills are faced with emerg 
ency problems of severance, the equipment used for 
carrying the torch can be standard cutting machines 
adapted to the specific job. Such adaptation of stand 
ard oxygen cutting equipment to facilitate roll lin 
production is illustrated by the installation shown on 
Figure 7. 

In this installation, the existing hot saw was inack 
quate to make all necessary cuts for an expanded pro 
duction program. The addition of the oxygen cut-off 
equipment shown permits an extremely flexible hot 
severance cycle. Thus, the 4 x 4 and 4 x 5-in. billets 
being rolled on the mill are sometimes cut by the hot 


Figure 7 — Adaptation of standard oxygen cutting equip- 
ment to facilitate roll line production is illustrated 
by this installation. 








Figure 8 — Quality face of a 12-in., SAE 1020 bloom oxygen 
cut at 10 inches per minute at 1800 F. 


saw, sometimes by the oxygen cut-off equipment, de- 
pending on hot bed load and other factors. In opera- 
tion, the billets are rolled against the hydraulic stop 
shown in Figure 6 and flame cut to length. It is of par- 
ticular interest that the capacity and dependability of 
the oxygen cutting installation has maintained pro- 
duction despite hot saw breakdowns. 


HOT-CUTTING PROCESS DATA 


However, the application of oxygen cutting to rolling 
mill production with engineered cutting machinery re- 
quired the determination of extensive process data. 
Our company, whose interest in flame cutting goes 
back to the first cutting torch, has been accumulating 
such process data on hot cutting for many years. A 
detailed description of some of this data is given in 
“Oxygen Cutting of Steel at Elevated Temperatures,” 
The Welding Journal, April, 1947, which describes the 
results of over 3000 controlled cutting tests at elevated 
temperatures. 

Conclusions from these tests of importance to oxy- 
gen cutting in rolling mills are: 

1. Quality cuts can be produced on steels at elevated 
temperatures at from two to three times the cut- 
ting speeds on cold material. 

2. Consistent severance cuts on steel at elevated 
temperatures can be made at speeds up to seven 
times those on cold material. 

To illustrate the above, Figures 8 and 9 show the cut 
faces of 12-in. square SAE 1020 blooms, oxygen cut at 
1800 F at speeds of 10 and 32 inches per minute, re- 
spectively. As can be seen, the cut surface quality of 
the bloom oxygen cut at 10 inches per minute is equal 
to any room temperature cut, normally made at 4 
inches per minute. The quality of the cut surface at 32 
inches per minute is not quite so good, particularly 
with respect to deviation from vertical. However, since 
most steels oxygen cut on rolling mills will be subse- 
quently processed, such deviation is of no greater im- 
portance than a comparable shear drag. 

The general relationship between material thickness 
and cutting speeds are given in the graph shown as 
Figure 10. This graph refers to the hot cutting of steel 
at 1800 F. Curve A for oxygen cutting speeds at 75 F 
is included in Figure 10 as a reference, showing cutting 
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Figure 9 — Severance cut face and profile of a 12-in., SAE 
1020 bloom oxygen cut at 32 inches per minute at 1800 
F. 


speeds with which most mill men are familiar. Cutting 
at temperature ranges higher than 1800 F shows similar 
relationships between thickness and cutting speeds, 
but are displaced toward higher speeds at higher tem- 
peratures. The curves of cutting speeds at 1800 F are 
being presented because experience has shown this to 
be about the usual temperature of steel when it is oxy- 
gen-cut on rolling mills. 
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Figure 10 — This graph gives a ready answer to the ques- 
tion of what oxygen-cutting speeds can be obtained 
under rolling-mill conditions for various steel thick- 
ness. 


The outstanding characteristic of oxygen cutting at 
rolling mill temperatures is that very great increases in 
cutting speeds can be obtained with increasing oxygen 
flows. Quality cutting speeds at 1800 F for various 
thicknesses of steel are shown by Curve B; these speeds 
produce high quality cuts with cutting oxygen flows of 
about 1500 cfhr. As the cutting oxygen flows are in- 
creased, cutting speeds continue to increase in what is 
designated in Figure 10 as the severance cutting range. 
Curves C and D for cutting oxygen flows of 3000 and 
5000 cfhr indicated that increased cutting oxygen flows 
produce progressively higher cutting speeds. Such in- 
crease in oxygen flows can be obtained to a limited ex- 
tent by using higher pressures with standard cutting 
tips. For routine hot cutting, however, it is preferable 
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to use the larger cutting orifices found in cutting tips 
especially designed for this heavy oxygen cutting. 

Reference to Figure 10 will give cutting speed data 
for any thickness of steel normally rolled. Thus, the 
rolling mill operator can get a quick answer to the first 
question that will occur to him: “How fast can a, for 
example, 8-in. slab be torch cut?” The curve shows that 
quality speed for this thickness at 1800 F is 14 inches 
per minute. However, with doubled oxygen flow of 
3000 cfhr, the cutting speed possible increases to 24 
inches per minute, and at 5000 cfhr flow, a speed of 32 
inches per minute can be obtained. Thus, by regulating 
his oxygen flows, the operator can consistently produce 
drop cuts over the wide speed range of 14 to 32 inches 
per minute. Reference to the graph shows that these 
high speeds can be increased further. It is true, how- 
ever, that increases of oxygen flows over approximately 
5000 cfhr become less and less economical in terms of 
speed. 

The data given in Table I have been taken from pro- 
duction runs within the last six months to illustrate 
the range of cutting speeds that will consistently pro- 
duce severance cuts. The steel being cut is approxi- 
mately 81% in. round, of variable analysis, and at an 
average temperature of 1800 F. Several sizes and styles 
of oxygen cutting tips were used, giving some variation 
in preheating gas flows. The major difference between 
the tips is in the varying oxygen flows each produces. 


TABLE | 


Cutting Speeds and Oxygen Flows, Production Oxygen 
Cutting of 8!4-In. Rounds 


Cutting speed, Oxygen flow, 
Cutting tip inches per minute cfhr 
1 20-22 3000-3500 
2 19-25 3100-3800 
3 24-30 5000-7000 
4 28-34 7000 


HOT-CUTTING MACHINE DEVELOPMENT 


The progressive development of oxygen cut-off ma- 
chines to rolling mill standards has pointed up the 
conclusion that cutting equipment which has not been 
specifically designed for rolling mill applications has 
generally been found to be lacking in one respect or an- 
other. It has been learned that daily use of oxygen cut- 
ting equipment in rolling mills puts such severe strains 
on the equipment that standard oxygen cutting ma- 
chines do not stand up under the abuse. Furthermore, 
it has been learned that the disposal of slag and fumes 
pose problems similar to those of scarfing machines, 
but on a reduced scale. In short, oxygen cutting ma- 
chines for rolling mill production should preferably be 
engineered to meet the job. 

A step in such engineering development is illustrated 
in Figure 11, which shows the production of 685-lb 
forging slugs from 15-in. rounds, using two simultane- 
ous torch cuts. These slugs had a weight tolerance of 
minus 0, plus 15 lb. Figure 12 shows a group of slugs 
which were production cut to these tolerances. Al- 
though a standard cutting machine carriage was used 
for moving the torches, Figure 11 indicates that the 
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Figure 11 — An early oxygen-cutting installation employed 
two torches for the production of 685-Ib forging slugs 
from 15-in. rounds. 





Figure 12 — This group of 685-Ib forging slugs were cut by 
the installation shown in Figure 11, to a tolerance of 
minus 0 plus 15 Ib. 


torch-carrying arms were strengthened and shielded 
from the heat of the bloom for more dependable per- 
formance. 

A long step forward to current oxygen cutting ma- 
chine design was taken with the production unit shown 
in Figure 13. This machine was installed at the run out 
table of a blooming mill and gave many years of serv- 


Figure 13 — A forward design step in oxygen cutting is this 
installation permanently mounted at the run-out 
table of a blooming mill. 
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Figure 14 — Consistent 17-second torch cuts in the 814-in. 
round shown are made by this recent hot cut-off 
installation. 


ice. It can be seen that the unit is specifically designed 
for rolling mill service and, as such, is permanently 
mounted. The torch-carrying mechanism is at some 
distance from the hot steel for maximum protection 
from radiant heat. Fuel gases, oxygen, and other serv- 
ices enter the machine from a central cabinet and are 
controlled by solenoid valves. The bar carrying the 
torch back and forth over the roller table is driven by 
an electrical motor. This all-electric control of the ma- 
chine makes it possible for the operation to be remotely 
controlled from a mill-type desk. This desk is located 
on the opposite side of the roller line underneath the 
fume hood, thus permitting the operator of the hot- 


Figure 15 — The entire upper section from torch to service 
hoses of this hot cut-off machine moves the torch 
across the roller line with an 80-in. stroke. 


quirement has been readily met, since trial cuts shortly 
after the machine was installed showed that it is pos- 
sible to make consistent cuts in as little as 17 seconds. 

A front and rear view of this hot cut-off machine, 
Figures 14 and 15, respectively, show the rugged de- 
sign of the unit. All moving parts are so thoroughly 
protected by shields or covers that a first glance con- 
veys the impression of a completely stationary me- 
chanism. Actually, the whole upper half of the machine, 
from the torch back to the service hoses, is a moving 
ram which has an 80-in. stroke. This stroke is sufficient 
to move the torch at cutting speeds completely across 
the roller table so that the blooms of any size can be cut. 














cut-off machine to stand far enough from the hot steel 
to be in a comfortable, safe, working position. Even 
though he is in a excellent working position, the oper- 
ator still has an adequate view of the torch and tip, 
and he has complete control of the cutting operation 
at all times. 


HOT BLOOM CUT-OFF INSTALLATIONS 


A further advance in design over the equipment de- 
scribed above is evident in the recent installation of a 
hot cut-off machine in a large Eastern steel mill. The 
problem here is to cut long multiples of 8'%-in. round 
blooms to 30-ft lengths on the run-out table from a 
30-in. mill without disturbing the rolling mill cycle. 
Twenty-five seconds are allowed for each cut. This re- 
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| | Figure 16 — Hot 
' slabs of variable 
widths can be 

oxygen cut at 

f | speeds of 60 


inches per min- 
ute to any 
length with 
this installa- 
tion. 


The machine operator stands in the pulpit shown in 
the background on Figure 14, with the following con- 
trols under his direction: 

1. Roller table for positioning bloom under torch. 

2. Raise and lower torch. 

3. Forward and reverse torch. 

4. Preheat gases and cutting oxygen. 

In addition to the above electrically-actuated oper- 
ations, the angle of the torch both parallel and at right 
angles to the roller table, can be adjusted manually to 
get the best cutting conditions. 

All parts of the cutting machine subject to excessive 
radiant heat, specifically the torch and the large ele- 
vating head at the front of the ram, are water cooled. 
Operating parts of the machine are accessible through 
doors for routine maintenance. In addition, a central 
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lubrication system is provided so that proper care of a steel mill to ask for a design of hot slab cut-off ma- 


the machine is easier. Since there are no heavy mechan- chine. It is a known fact that a high production slab 
ical loads on any part of the machine, it is anticipated and strip mill must operate at a near maximum rate in 
that it will give almost 100 per cent uninterrupted order to be profitable. Since breakdowns of mechanical 
service. shears are unpredictable and frequently involve a 
The working part of the machine is the torch and tip, lengthy shutdown, the steel mill operator is keenly in- 
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Figure 17 — A single cut is made by having two torches start simultaneously from opposite sides of the slab. One torch 
automatically retracts from near the center of the slab while the second torch finishes the cut. 
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Figure 18 — Various slab lengths can be cut by moving the lower pair of torches away from the fixed upper pair. 
neither of which is subject to any mechanical load. terested in the almost perfect operating availability 
Since the cutting tip clearance above the steel is from of oxygen cutting equipment. 

1! to 2 in., there is very little fouling of the tip from 
fiving scale. A cutting tip can be changed in a few 
minutes, and the entire cutting torch can be changed 
in 10 minutes if it should accidentally become damaged. 

The outstanding advantage of oxygen hot cut-off is 
this almost 100 per cent availability of the tool. With 
a minor stock of maintenance parts and a minimum of 
routine maintenance, there is every reason to antici- 
pate that such a cut-off machine will be available at all 
times for work so long as there is an adequate supply 
of oxygen and fuel gases. 


The first question to be answered is the potential 
speed of an oxygen cut-off machine. The data, as sum- 
marized in Figure 10, show that for ordinary slab thick 
nesses of 4 to 6 in., single torch cutting speeds of 30 
inches per minute are easily possible. The use of two 
torches making the same cut simultaneously will give 
an effective cutting speed of 60-in. per minute, and make 
oxygen cutting more than fast enough to keep up with 
the slabbing mill cycle. 

Accordingly, the largest hot cut-off machine to date 
has been designed for the oxygen cutting of slabs. The 
general arrangement of this hot slab cut-off machine 


HOT SLAB CUT-OFF INSTALLATIONS is shown in Figure 16, while Figures 17 and 18 show a 

front and plan view to illustrate some of the operating 

It was this same important question of operating de- details. In general, the machine consists of two opposed 
pendability of hot cut-off equipment which prompted pairs of units, each similar in design to the unit shown 
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in Figures 14 and 15. One of the opposed pairs of torch- 
carrying units is stationary; the other is movable along 
the roller line. This machine cuts slabs up to 74 in. in 
width, of any thicknesses, and to any desired length. 
The cutting speeds are twice that of a single torch, 
since the two opposing torches of a pair are designed 
to make the same cut by starting towards each other 
simultaneously from opposite sides of the slab. During 
a cut, the two torches approach each other to within 
a few inches. At a predetermined distance, the auto- 
matic trip bar first stops and then retracts one of the 
torches, and the other torch finishes the cut. 

Since the desired lengths of slabs can be extremely 
variable, the second pair of torch-carrying units is 
mounted on a set of movable bases. These bases are 
driven by a common drive assembly so that, as the 
pair of torches move back and forth along the roller 
line, they will always be directly opposite each other. 

Preferred practice is for a single operator to run one 
pair of torches making a single cut. The control desk 
for the stationary units is shown at floor level, and the 
control desk for the movable units is shown on one of 
the movable machine bases. It is quite possible to lo- 
cate all controls in a pulpit which straddles the roller 
line if such location is considered advisable for a par- 
ticular installation. 

The front view and plan of the hot slab cut-off in- 
stallation show its important dimensions. It should be 
noted that each torch has 80 in. of horizontal travel, so 
that a single torch can cut the entire width of the slabs 
if required. The height of the machine is determined 
by field conditions. The width of the machine, includ- 
ing service cabinets, is 31 ft 3 in. on each side of the 
center line of the roll table. The length of the machine 
is variable, depending on the cut lengths of the slabs; 
minimum length with the two pairs of torches in the 
closest position is about 25 ft; maximum length can be 
anything to suit the mill conditions. Some flexibility 
exists In possible location of the gas control cabinets 
and control desks, so that the indicated dimensions 
can be changed somewhat if a particular mill condi- 
tion requires other dimensions. 

Accumulated steel mill experience with oxygen hot 
cut-off machines of smaller size than this slab unit has 
demonstrated the advantages of the high operating 
availability and relative flexibility of these machines. 
Since this high operating availability will minimize 
shut-downs now experienced from major shear break- 
downs, resulting savings will quickly repay the in- 
vestment in the oxygen cut-off unit. 


SUMMARY 


The development of oxygen cutting from routine 
hand maintenance to engineered machines for stand 
ard rolling mill production applications has progressed 
in two major directions: (1) machine scarfing, and 
(2) oxygen hot cut-off machines. The present day rug- 
ged high capacity machines for both operations are eng)- 
neered from extensive background in oxygen cutting at 
rolling mill temperatures. The cutting data point up 
the fact that any particular thickness of steel can be 
consistently hot-cut at a wide range of speeds, depend- 
ing primarily on the oxygen volume used. 
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The practical nature of this fact is shown by the 
numerous scarfing and hot cut-off machines which have 
been designed and installed to meet specific mill re- 
quirements. The recent round scarfing machine and 
round hot cut-off machine installations and the hot 
slab cut-off machine are outstanding examples of cur- 
rent oxygen cutting equipment. These most recent de- 
signs give the rolling mill engineer sturdy machines of 
high production dependability which greatly expand 
his choice of finishing and severing methods. 
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DISCUSSION 


PRESENTED BY 


WARREN H. JOHNSON, Chief Engineer, Colorado 
Fuel and Iron Corp., Claymont, Del. 


R. L. DEILY, Steel Mill Representative, Air Reduc- 
tion Co., New York, N. Y. 


J. WARD PERCY, Supervisor, United States Steel 
Corp., Kearny, N. J. 





W. H. Johnson: I would like to know how much the 
last setup shown would actually cost. 

R. L. Deily: The four-torch machine for oxygen cut- 
ting slabs to length would cost in the neighborhood 
of $180,000 not including installation. 

Member: Have any of these installations used na- 
tural gas as a fuel instead of acetylene? Have any of 
these cutting applications been made on light gage 
material? I am speaking in terms of plates. 

R. L. Deily: Natural gas can usually be used for cut- 
ting. I have mentioned acetylene because I think its 
use is customary, but natural gas can be used without 
difficulty. As far as light gage plates are concerned, I 
suppose you mean about one-half inch to one inch. 
Oxygen cutting machines have not been used on light 
material in production hot cutting because it is rela- 
tively much easier to shear lighter material. There is no 
reason why it could not be done. Again, you would have 
to look at the installation and see what all the ramifica- 
tions of cost are. 

J. Ward Percy: Looking from the standpoint of re- 
search and development, this paper presents a pretty 
good illustration of what can be done with a compar- 
atively simple idea, and 20 years of time and effort. 
What has been done has been highly important. Cer- 
tain types of materials could not have been rolled, or 
the type of surface or lack of decarburization could 
not have been produced to meet consumer's specifica- 
tions had it not been for the use of hot scarfing methods. 
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! DIRECT ROLLING 
OF CARBON STEEL INGOTS TO PLATES 
| ON THREE-HIGH AND FOUR-HIGH PLATE MILLS 








' 
a By ROBERT C. McMICHAEL 
i Supervisor 1 12-120-in. Mill 
Lukens Steel Co. 
Coatesville, Pa. 
} 
} 
: , 
| .... Operations show that the four-high 
plate mill has many advantages over the 
) three-high unit.... 
) 


’ 
ATWENTY years ago, and in some cases even today, practical and produce good quality plates. The method 
when the management of a steel company asked a plate adapted is usually that which is most suitable for the 
mill superintendent to roll a plate to a width approach- type of market that is to be satisfied as well as the 
ing that of the mill, particularly if it was light gauge, equipment that is available for the production of the 
the superintendent would start worrying and imme- ingots and the slabs or plates. The two methods require 
diately line up a series of precautionary measures that manufacturing techniques that differ considerably not 





would have to be taken if the order was going to be pro- 
duced with any degree of success, that is, if he was un- 
successful in discouraging management from accepting 


only in the open hearth but in the mills as well. Be- 
cause of these differences in techniques, as well as the 
differences that exist from one mill installation to an- 


| the order. Generally speaking, the mill superintendent other, the writer has chosen to confine his comments to 

| was justified, for the three-high mill in use at that time the direct rolling of ingots to plates on the three-high 

presented serious problems which were not overcome and four-high mills that are currently in operation at 

until the modern four-high mill came into use. Since Lukens. 

: 1917 when Lukens installed its four-high, 206-in. mill, 

the mill personnel have been studying the techniques DIRECT ROLLING PRACTICE AT LUKENS 

e of rolling plates on four-high stands as contrasted to 

; those used on three-high stands. Much was learned, The present practice at Lukens of direct rolling in- 
and when the demand for plates greatly increased in gots to plate is one that has been developed over a 

; the early war years, a modern 120-in. mill was installed great many years. It is a practice that has been found 

y in line with the then producing 112-in. three-high mill. to be particularly adaptable to the production of spe- 

r It might be well to explain some of the reasons why cialty orders and for the production of a great variety of 
the writer chose to discuss this particular subject. plates, i.e., by gauge, width, length, and quality. Some 

: There are two commonly used methods for rolling car- people may question why this practice has been con- 

r bon steel plates: (1) direct rolling from ingots; and (2) sidered most desirable. Some of the reasons for this 

d rolling the plates from slabs that have been rolled from decision are as follows: 

, a large ingot on a slabbing mill, conditioned, and cut to 1. It permits the mills to keep operating on plate 

.. desired length prior to final rolling. Both methods are production with a minimum of inventory. 

4 
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2. A higher yield of prime plate has been obtained 
at Lukens by direct rolling rather than by slab- 
bing and subsequent rolling of slabs to plates. 
The need for a slabbing mill is eliminated. 

This practice gives maximum flexibility and is 
therefore particularly adaptable to the handling 
of specialty orders. 


_— ~~ 


In order for this practice to work satisfactorily and 
produce a high quality product off the mills with a 
minimum of rejections, it has been found necessary to 
employ a bottom pouring practice in our open hearth 
department. This enables the open hearth to produce 
an ingot which has an extremely good surface, with a 
minimum of sub-surface porosity, localized porosity, 
etc. Considerable cooperation, however, must exist be- 
tween the open hearth and mills to achieve maximum 
benefit from this practice for a number of reasons. One 
of the prime considerations is ingot design which must 
he suitable from the open hearth quality standpoint 
and still be suitable for rolling on the mills at a maxi- 
mum production rate with good quality and high yield. 
There are a number of problems confronting the open 
hearth that will not be considered in this paper. How- 
ever, it should be pointed out that a large number of 
varying mold sizes must be employed to cover the 
complete range of plate production at Lukens. 

At the present time there are 18 different mold sizes 
employed. These are given in Table I. It might be well 
to state that although this list might seem to be quite 
lengthy, there are fewer ingot sizes now employed to 
service our present mill facilities than were used sev- 
eral years ago, and a drastic reduction from what were 
used when our universal mill was in operation. 


TABLE | 
Mold Sizes Employed in Direct Rolling at Lukens 


29x9 47 x 11 70 x 23 


32 x 12 48x 17 70 x 30 
35 x 15 48 x 21 80 x 30 
39 x9 54 x 23 90 x 34 
43 x 16 60 x 17 90 x 40 
46x9 60 x 21 108 x 40 


There are a number of things that must be consid- 
ered from the mill standpoint when thinking of the 
proper ingot size for a given range of plates. The ratio 
of ingot thickness to final plate thickness must be great 
enough to have sufficient work on the ingot to clean it 
properly and get a good structure in the finished plate. 
The ratio of 12 to 1 is held to as closely as is practical. 
The width of the ingot is another factor to be consid- 
ered. It should be made as wide as possible. This is 
limited by open hearth considerations as well as the 
amount of cross rolling that is necessary to give the de- 
sired physical properties in the final plate. The length 
of the ingot should not be any less than the width if at 
all possible. The length is usually limited by both mill 
and open hearth considerations. 

Considerable progress has been made by our open 
hearth department along these lines. It used to be com- 
mon practice to roll light gauge plates from short, 
chunky ingots. This resulted in slow rolling on the mill 
and a low yield. By giving this matter a lot of thought, 
our open hearth has been able to produce good quality 
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rimming and killed steel ingots in sizes that have a ratio 
of width to thickness as high as 5 to 1. This has per- 
mitted our mills to produce light gauge plates (*4¢ to 
3. in.) at a much higher production rate, a higher vield, 
with no sacrifice of quality. 

The subject of ingot weight is naturally important in 
the direct rolling practice. It is obvious that if the in- 
gots are poured too short, the mills will not be able to 
produce the desired plates. If the ingots are poured too 
long, the overall yield will be drastically reduced. It 
also has a direct bearing on the tonnage produced by 
the mill. 

While discussing the relationship of the open hearth 
and the mills in making the direct rolling practice work 
satisfactorily, the question of quality and percentage 
of defects naturally comes to mind. The percentage of 
material that had to be rejected due to various types of 
defects after having been rolled to plate are given in 
Table II. These defects are broken down in the various 
categories and separated by the department respon- 
sible. The open hearth department is held responsible 
for such things as scabs, laminations and blisters, seams, 
snakes, hollow top, spongy, pits, etc. The figures given 
in Table II are averages for the year 1952. It is obvious 
from these figures that the defects are not prohibitively 
high. 

In the direct rolling practice it is absolutely necessary 
that the open hearth’s and mill’s production schedule 
be closely coordinated, particularly when producing 
large sized ingots that must be charged hot because of 
quality considerations. Each ingot must be carefully 
inspected and conditioned to remove any material that 
would present a hazard in the rolling operation. This 
part of our operation is handled by the production con- 
trol department. Every effort has been made by both 
the open hearth and the plate mill departments to 
standardize their practices, so the production control 
department might coordinate their activities to achieve 
the most satisfactory overall production. 

From the standpoint of the mill’s operations, stand- 
ards have been established for each heating unit by in- 
got size, as well as maximum and minimum lengths. 
Along with these standard charges, corresponding heat- 
ing times have been established, so the pits and fur- 
naces may be charged in such a way as to keep “Noth- 
ing Hot” delays to a minimum. Standards have been 
established on each mill regarding the correct proce- 
dure for scheduling plates by width and gauge in order 
to produce good quality plates with a minimum of de- 
lay time. Correct standards for provision are adhered 
to by the mill providers working in the production con- 
trol department. This man must pay particular atten- 
tion to the length, width, and gauge of the plate, the 
ingot size from which it is going to be rolled, and the 
mill that is going to roll it, i.e., a three-high, old four- 
high, a modern four-high mill or any combination of 
the types of mills. 


DEVELOPMENT OF MILL FACILITIES AT LUKENS 
With this brief explanation of the relationship be- 


tween the open hearth and the plate mills and how they 
are coordinated by the production control department 
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TABLE II 


Defects Encountered in Direct Rolling 


112-120-in. 140-206-in. 

Open hearth Mill comb. Mill comb. 
Scabs 0.38 0.15 
Laminations and blisters 0.34 0.82 
Seams 0.28 0.23 
Snakes 0.42 0.66 
Hollow top-piped 0.51 0.09 
Spongy 0.16 0.05 
Pits 0.06 0.01 
Miscellaneous 0.06 0.03 
2.21 2.04 


Total all defects. . _ 112-120 in. mill comb.—-3.58 
140-206 in. mill comb.—3.10 
120 in. mill—4980 


140-206 in. mill— 14500 


Average ingot weight during 1952 


in making the direct rolling practice a successful one at 
Lukens, it is desirable that a little background be given 
on the development of the present mill facilities at 
Lukens. 

From the start of its operations in 1810, the manage- 
ment of Lukens has been primarily interested in the 
production of plates and plate products. The history 
of our mills follows closely the improvements in plate 
mill design and plate mill practice made throughout 
the country. The first mill at Lukens was a two-high 
mill, with rolls 48 in. long, approximately 18 in. diam- 
eter, and driven by an over-shot waterwheel. Later the 
over-shot waterwheel was replaced by a breast wheel 
geared to convey more power to the rolls, and later a 
flywheel was added. This permitted larger rolls to be 
used (66 in. long x 21 in. diameter). This mill operated 
until 1870 when a steam driven, two-high, 84-in. mill 
was put into operation. About ten years later a three- 
high, 84-in. mill was added to work in conjunction with 
this mill. 

In 1908, a 120-in. three-high mill was installed. This 
mill was the largest of its kind at that time in the coun- 
try. In 1912, a three-high, 140-in. mill was put into op- 
eration and was followed in 1917 by a four-high, 206-in. 
mill. This latter mill was a forerunner of our present 
day four-high mill and greatly advanced the produc- 
tion of high quality plate in our country. 

Every effort has been made over the years to inves- 
tigate the various phases of plate production and a 
number of mills have been installed after due consid- 
eration, and have either withstood the test of our 
changing economic picture or have been eliminated or 
modified as business required. As late as 1941, Lukens 
had five plate mills in operation. At that time, plans 
were started to consolidate production into two pri- 
mary producing units. The result of this study was the 
elimination of the universal mill and the 84-in. mill, 
and the consolidation of the three-high, 112-in. mill 
with a new four-high, 120-in. reversing mill. This con- 
solidation has resulted in a far more efficient operation 
without any decrease of production. Our three-high 
plate mills are now being used largely as roughing 
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112-120-in. 140-206-in. 

Mill Mill comb. Mill comb. 
Cinder and scale 0.12 0.05 
Burnt 0.01 0.09 
Seams (1) 0.01 0.01 
Gage 0.27 0.17 
Narrow 0.04 0.01 
Wide and short 0.03 0.09 
Cobbled 0.11 0.02 
Overroll 0.12 0.29 
Cold pieces 0.17 0.06 
Laid out wrong 0.02 0.02 
Spoiled at shears 0.23 0.03 
Miscellaneous 0.24 0.22 
1.37 1.06 


stands for the four-high mills. However, plates are still 
produced on the 140-in. mill when the situation de- 
mands. 


PRESENT MILL FACILITIES AT LUKENS 


Although our present mill facilities have been quite 
adequately covered in the following papers (“Lukens 
—Pioneer in Plates and Plate Products,” by T. J. Ess 
and I. E. Madsen, Iron and Steel Engineer, May 1946) 
and (“Production of Plates,” by W. L. Bunting, Steel, 
May 30, 1949), the following mill information is re- 
viewed for subsequent discussions. 

One of the two main plate producing units at Lukens 
today is the 112-120-in. mill combination. This is a 
combination of a three-high 112-in. mill, which was a 
plate producer until 1943 and now serves as a rougher 
for a new 120-in. four-high stand. The 112-in. mill is 
driven by a 3750-hp, wound rotor induction motor, 
operating at 2200 volts, 500 rpm, driving through a 
reduction set of 5.61 to 1 giving a speed of 90 rpm at the 
lead spindle. The pinion stand further reduces the 
speed at the mill to 45 rpm. The top and bottom rolls 
in this mill are cast iron, grain type rolls with 112-in. 
body length x 36-in. diameter and necks 26 in. diameter 
x 21 in. long. The middle roll is a grooved cast steel roll, 
112 in. long x 21 in. diameter, with 14 in. diameter, 21 
in. long necks. The rolls operate in bronze bearings with 
forced feed lubrication. The screws are 11 in. diameter, 
with 114-in. pitch threads. 

A vertical edger is located approximately 40 ft in 
back of the 112-in. mill which contains rolls 42-in. in 
diameter, with a 28'-in. operating face. A maximum 
opening of 120-in. is available. The drive is a 1250-hp, 
600-volt, 70-210 rpm, d-c motor. Power for this motor 
comes from a 1000 kw motor-generator set. 

The 120-in. mill is driven by a 7000-hp, d-c reversing 
motor, with possible speed variation from 35-80 rpm. 
This motor is serviced by d-c motor-generator set com- 
prised of a 6000-hp, 13,200 v, a-c motor driving three 
2000-kw, 700-v, d-c generators. An integral vertical 
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edger is located in front of this mill. The edger rolls are 
24-in. in diameter with a 10-in. working face. They are 
driven by a 500-hp, 700-v, 200-500 rpm, d-c reversing 
motor. The vertical rolls are adjusted in a horizontal 
direction by two 25-hp motors. The work rolls for this 
mill are altoy cast iron of the grain type, having a barrel 
length of 120 x 36'-in. diameter, and necks 24 in. 
diameter x 39% in. long. These rolls operate in roller 
bearings. The back-up rolls for this mill are cast alloy 
steel with a barrel length of 120 x 54-in. diameter and 
tapered necks approximately 37!-in. in diameter, op- 
erating in oil film bearings. The rolls are balanced by 
an oil-hydraulic system. A maximum roll lift of 15 in. is 
available. The mill screws, 20-in. in diameter with a 
l-in. pitch, are operated at a lift speed of 12 in. per 
min by two 75-hp motors under magnetic contactor 
control which is automatically interlocked with other 
mill motions. An automatic preset screwdown is avail- 
able for use by the mill operator. This automatic pre- 
set screwdown was thoroughly explained in the paper 
(“Operation and Maintenance of Automatic Preset 
Plate Mill Screwdown Control” by J. F. Skalka and 
R. G. Uhler, Iron and Steel Engineer, 1948) . 

A descaling system operating at 1350 psi is located 
on the back of the mill with sprays to cover both the 
top and bottom surfaces of the plates. 

This mill will produce plates up to 108-in. pattern 
width x *4,-in. minimum gauge and will handle a maxi- 
mum ingot weight 18,000 lb. The 112-120-in. mill is 
serviced by five, two-hole rows of top fired recuperative 
pits, and five side door heating furnaces—four of which 
are of the recuperative type and one of the regenera- 
tive type. Natural gas is the normal fuel for these units, 
although fuel oil can be used with a few minor adjust- 
ments. 

The three-high, 140-in. plate mill is driven by a 4000- 
hp, wound rotor induction motor operating at 13,200 
volts, 397 rpm, driving through a reduction set of 5.61 
to 1 giving a speed of 67 rpm at the lead spindle. The 
pinion stand further reduces the mill speed to 40 rpm. 
The top and bottom rolls are 38-in. diam with barrel 
length of 140-in., 28-in. diam necks x 22-in. long. 
The middle roll which is fluted when the mill is being 
used as a rougher for the 206-in. mill is 22-in. diam x 
140-in. barrel length, 15-in. diam necks x 22-in. long. 
Maximum opening between rolls is 23 in. The rolls are 
hydraulically balanced. The mill screws are 10-in. in 
diam with 1'4-in. pitch and are driven by one 60 
hp motor. The roll necks run in bronze bearings with 
forced feed lubrication. A descaling spray system oper- 
ating at 750 psi is attached to the back of the mill. 

The four-high, 206-in. mill operates with a twin- 
motor drive. Each spindle is driven directly by a 4000- 
hp, separably excited d-c motor operating at 600 volts, 
and at speeds varying from 35 to 75 rpm. The backing 
rol's for this mill are 50 in. diameter x 206 in. barrel 
length with necks 36 in. diam x 31 in. long. They are of 
alloy steel. The working rolls are 34 in. diam x 206 in. 
barrel length with necks 26 in. diam x 28 in. long. All 
the bearings are bronze, except the bottom bearing on 
the top work roll where a composition bearing is em- 
ployed. The maximum roll lift is 42 in. Two 150-hp 
motors operate the mill screws which are 16 in. in diam- 
eter and of 2-in. pitch. The rolls are hydraulically bal- 


94 


anced. A 1300-psi hydraulic descaling spray system is 
connected in back of the mill for cleaning the top and 
bottom surfaces of the plates. 

In the 140-in. mill building, there are four furnaces 
of two holes each, of top-fired, recuperative type pits 
with rated capacity of approximately 100 tons per hole. 
There is also one furnace of three holes of top-fired re- 
cuperative type. Adjacent to the 206-in. mill building 
are two furnaces of two holes, each of regenerative 
type, and five furnaces of three holes, each of regenera- 
tive type. There are also four furnaces of two holes, 
each of top-fired recuperative type, making a total of 
38 pits servicing this mill. These pits are all fired nor- 
mally with natural gas. 


IMPORTANCE OF PROPER HEATING PRACTICES 


Before discussing the effect of mill design and/or 
practice in the production of good quality plate, it 
might be well to mention the importance of proper 
heating. Regardless of the type of mill or mills being 
employed, a mill can only perform at its best when the 
material being rolled has been thoroughly soaked at the 
correct rolling temperature before rolling. Some use is 
made at Lukens of a rule of thumb of one-half hour per 
inch of ingot thickness. However, this must be modified 
to take into consideration the charged weight in rela- 
tion to the capacity of the heating unit, the charging 
pattern, the height of the ingots in relation to the burn- 
ers, as well as the characteristics of the heating unit 
being employed and the temperature of the steel being 
charged. 

When rolling ingots direct to plate, it has been found 
desirable to have a loose jacket of scale on the ingots 
when they are drawn from the heating unit. This jacket 
should fall off when the ingot is placed in the ingot 
buggy. It serves to remove minor surface imperfec- 
tions that might be on the ingot. If rolling is attempted 
on an ingot with one cold face, the cold face will not 
draw out as fast as the hot one, with the result that 
the ingot will curl in the direction of the cold face. A 
condition of this kind often results in broken equip- 
ment or a cobble. Ingots with a non-uniform heat from 
top to bottom may be the cause of a broken roll or ex- 
cessive end to end variation in gauge. Under-heated 
steel may be the cause of excessive oxide, cobbles or 
off gauge plates as well as possible mechanical difficul- 
ties. Over heated steel usually results in excessive 
cinder, localized seams, and broken edges on plates and 
possible scrapping of the entire heat. 


COMPARISON OF THE CHARACTERISTICS OF 
THREE-HIGH AND FOUR-HIGH MILLS 


When comparing the rolling of plates on three-high 
and four-high mills, one must take into consideration 
the characteristics of the two types of mill design. The 
three high mill is to a certain degree a backed-up mill, 
since the middle roll is smaller than the top and bottom 
rolls and you have the advantage of the middle roll 
being backed up by either the top or bottom roll. How- 
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ever, the difference in the pressure being exerted on the 
opposite faces of the material being worked is exagger- 
ated by the difference in the diameter of the middle roll 
as compared to that of the top and bottom rolls. This 
in itself has been found undesirable at Lukens for sev- 
eral reasons. One is the uneven over-roll that is pro- 
duced by the three-high mill. This uneven over-roll is 
probably produced by a combination of factors: (1) the 
difference in pressure being applied to the opposite 
faces of the material being worked; (2) the middle roll 
is driven by friction and often lags instantaneously in 
back of the driven roll; (3) the entry angle of the piece 
into the mill off the tilting tables; and (4) the uneven 
drafting on the top and bottom passes that is necessary 
at times. This over-roll condition represents a loss of 
possible yield in prime plate. 

The small diameter middle roll also limits the amount 
of draft that is possible to put on an ingot in the mill. 
If an excessive draft is used the middle roll will often 
lock which might result in mechanical difficulty. When 
rolling heavy gauge ingots on a three high mill, care 
must be used with regard to the draft on the top pass 
for several reasons: (1) the angularity of the vibrating 
spindle reduces the efficiency of the coupling between 
the spindle and the roll to the extent that a heavy draft 
on the mill may result in a broken coupling box or a 
broken roll neck; (2) if the draft is not heavy enough 
to result in trouble at the coupling box, it may still be 
heavy enough to cause the back end of the ingot to be 
picked up off the table. As the ingot proceeds through 
the mill, the back end of the ingot is brought back onto 
the table with considerable force and may result in 
broken table rollers or table brackets. This trouble is 
caused by the difference in the diameters of the top and 
middle roll combined with the entry angle of the piece 
off the tilting tables. The tilting tables used in conjunc- 
tion with the three-high mill often prove to be a source 
of trouble in the operation of the mill. With the tilting 
table you have an angularity of entry of the piece in 
the mill. This angularity may be all put on the top pass 
(as it is on our 140-in. mill) or may be divided in some 
manner between the top and bottom passes (as it is 
on our 112-in. mill). The tables must also be main- 
tained at the proper level in relation to the mill in both 
the “down” and the “up” position if trouble is to be 
avoided. 

The speed of raising and lowering the tilting tables 
should be closely synchronized with the raising and 
lowering of the middle roll. If this is not achieved, pro- 
ductivity can be reduced considerably and frequent 
mechanical failures will occur. Since the synchroniza- 
tion is carried out by the table operator, there is always 
a possibility for human error. One of the most common 
occurrences is “jumping” the middle roll. This is caused 
by the failure of the operator to have the middle roll 
against the supporting roll before the piece is entered 
in the mill. This can result in a broken roll or chuck, or 
bent stilyards. Occasionally the table operator will 
work faster than the screws will operate. This will 
cause the piece to be entered in the mill before the 
screwman has arrived at his desired draft. This results 
in the use of extra passes, i. e. lost productivity and 
may result in a cobbled plate. The table operator may 
on occasion raise the tables before the piece is com- 
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pletely out of the mill and cause damage to the front 
part of the tables. 

The tilting tables on a three-high mill often are a 
handicap in rolling plates near the maximum width of 
the mill. Some of the reasons for this are: (1) it Is ex- 
tremely difficult to employ adjustable side guards on 
the entry and exit side of the mill to keep the plate in 
the center of the mill at all times—these side guards 
are practical and are commonly used on the stationary 
tables of a four-high mill; (2) the tilting tables will 
often cause the plate to run in the mill because of the 
entry angle of the plate—if the plate is longer than the 
tilting table, the back end will often throw it out of the 
center of the mill. 

The tilting tables on a three-high mill often limit 
the weight of the piece that can be rolled on the mill. 
Their construction must be strong enough to withstand 
the various stresses that are put on them, but at the 
same time, if they are made heavy enough to handle 
extremely heavy ingots, they become unwieldly and 
too slow for the proper handling of smaller ingots. This 
trouble is not encountered on the four-high mill where 
the tables are stationary and the weight of construc- 
tion has little or no restriction on the production rate. 

By the nature of their design, our three-high mills 
are constant speed and non-reversible, powered by a-c 
induction motors with flywheels to equalize the peak 
loads. In such a combination the fly-wheel carries most 
of the load on short passes, and the motor carries most 
of the load on long passes. The choice of base operat- 
ing speed on a three-high mill is extremely important 
for it represents a definite compromise between the 
most desirable speed for the break-down passes as 
against the most desirable speed for the finishing passes. 
It is well known that the first several passes given an 
ingot should be light in order to pack the ingot struc- 
ture. Following these saddening passes, it is desirable 
to put heavy drafts on the ingot at a low speed. As the 
processing of the ingot continues and the plate is in 
the finishing stages, it is desirable to increase the speed 
of the mill and decrease the percentage of reduction 
on the plate. It has not been found practical at Lukens 
to vary this speed on the three-high mill during the 
course of rolling a plate: therefore, the compromise is 
made between the desired slow speed for the early 
passes and the desired high speed for the finishing 
passes. 

This constant speed, non-reversing characteristic of 
the three-high mill also is a limiting factor for the max- 
imum length and width of the plates that can be rolled. 
When rolling a plate near the maximum limitations of 
width on a plate mill, a mill supervisor will cut down 
the length of the plate. This reduction in length will 
be more drastic on a three-high mill than on a four- 
high mill for several reasons: (1) if the plate should 
run in the mill, the non-reversible drive on a three- 
high stand does not give the protection to the mill that 
is possible on a reversible four-high mill; (2) the slow 
speed during the finishing passes causes a considerably 
lower finishing temperature. The greater variation in 
gauge from end to end as well as edge to center of the 
plate in the three-high mill as compared to a four-high 
mill will also be influencing factors in determining max- 
imum length and widths that can be rolled. 


95 








It may be interesting to note the improvements that 
may be obtained in maximum lengths obtainable off a 
four-high mill as compared to a three-high mill. Table 
III gives a comparison of the maximum rolling pattern 
lengths off the single 112-in., three-high mill, as com- 
pared to the same mill acting as a rougher for a modern 
120-in. mill. It should be made clear that the improve- 
ments shown are not due only to the four-high mill but 
also due to the fact that the two mills are working to- 
gether as a unit, and therefore, work the ingot faster. 

In the actual rolling operation, the object is, of 
course, to produce a plate as near perfect as possible 
at a high yield and a reasonable rate of production. 
In order to do this the following ills must be avoided: 

1. Cinder and Oxide. 

2. Off gauge. 

3. Buckles. 

+. Heavy center. 

5. Narrow. 

6. Wide and short. 

Cinder and oxide can naturally be caused by poor 
heating as previously mentioned. However, the mill 
operation can do much to eliminate this source of trou- 
ble. Due to the characteristics of the three-high mill, 
the finishing temperature is usually lower than on a 
four-high mill for like material, particularly light gauge 
plates. There is a natural tendency to refrain from the 





use of too much descaling water on the three-high mill 
for this reason. Burlap bags and salt are often sub- 
stituted for this water. Both of these materials have 
been found to cause mechanical difficulties. Despite 
the use of salt and burlap combined with 750-psi water 
in descaling headers, it is difficult to produce blue light 
gauge plates free of scale on the three-high mill. It has 
been found possible to eliminate the use of salt when 
rolling plates on the four-high mill. This is due primar- 
ily to the increase in pressure on the descaling headers 
to 1300 psi and the ability to use the spray more fre- 
quently because of the higher finishing temperature. 
The surface condition of the plate is also improved. 
The use of burlap is eliminated when the three-high 
mill, using a fluted middle roll, is combined as a rougher 
for the four-high mill. The only limitation that has 
been found in the amount of pressure that can be used 
on the descaling sprays on the four-high mill is the 
fact that if the pressure is increased too high, a condi- 
tion resembling a sandblasted surface is developed on 
the plate. 

Off gauge material can be caused by improper heat- 
ing as previously brought out. However, it may also 
be caused by the inattention or possibly the inexperi- 
ence of the screwman. The screwman is guided in his 
operation by a micrometer dial graduated in fractions 
of an inch which indicates to him the opening of his 


TABLE Ill 
112 and 120 In. Mill Rolling Lengths (Pattern) 


Mill, Width, 3, In. 14 In. 5 In. 
in. in. In. In. In. 
112 63 360 1625 400 2425 480 3525 
20x9 24x10 32x12 
120 63 600 2650 700 4100 800 5800 
38x8 45x8 36x15 
112 82 360 2150 400 3175 480 4650 
24x10 28x12 34x13 
120 82 600 3450 700 5350 800 7550 
45x8 46x10 42x16 
112 87 360 2350 400 3475 480 5000 
24x10 32x12 36x15 
120 87 500 3050 650 5275 700 7000 
38x8 46x10 42x16 
112 91 300 2025 400 3650 420 4575 
24x10 32x12 34x13 
120) | 91 500 3175 650 5500 700 7325 
38x8 46x10 42x16 
112 95 300 3025 300 2800 360 4100 
28x12 28x12 34x13 
120 95 500 3325 650 5750 700 7650 
45x8 46x10 42x16 
112 97 200 1450 220 2100 240 2750 
20x9 24x10 28x12 
120 97 450 3050 500 4525 600 6700 
38x8 46x10 42x16 
120 106 400 3050 450 4575 500 6100 
38x8 46x10 36x15 


96 


3. In. iy, In. 1, In. 54 In. 


In. In. In. In. 


480 4225 480 5000 480 5725 460 6850 


34x13 36x15 36x15 42x16 
800 6875 800 8000 800 9150 800 11450 
42x16 42x16 48x17 48x17 
480 5600 480 6600 480 7550 430 8450 
36x15 36x15 42x16 42x16 
800 8950 800 10425 800 11925 800 14900 
42x16 48x17 48x17 60x17 
480 6000 480 7100 480 8125 400 8450 
36x15 42x16 42x16 43x16 
800 9500 800 1175 800 12650 800 15800 
48x17 48x17 60x17 60x17 
420 5500 420 6500 420 7425 390 8625 
36x15 36x15 42x16 42x16 
800 9925 800 11575 800 13225 800 16550 
48x17 48x17 60x17 60x17 
360 4900 360 5800 360 6650 360 8300 
36x15 36x15 36x15 42x16 
800 10350 800 12100 800 13800 800 17250 
48x17 60x17 60x17 60x17 
240 3300 240 3900 240 4475 240 5575 
28x12 32x12 34x13 36x15 
800 10575 800 12350 800 14100 800 17650 
48x17 60x17 60x17 60x17 
700 10100 700 11800 700 13500 700 16850 
48x17 48x17 60x17 60x17 
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rolls. It would seem to be a simple proposition, know- 
ing the proper drafts to take, to arrive at the correct 
gauge by having the dial read 0.500-in. for a 42-in. plate 
or 1.00-in. for a 1-in. plate. Unfortunately, this is only 
true about 5 per cent of the time, particularly on three- 
high mills and on the older type, wide four-high mills. 
The other 95 per cent of the time, the screwman is re- 
quired to make a mental calculation which involves 
the width and gauge of the plate to estimate the rela- 
tive effect of the spring in the mill. An example of this 
type of calculation is given in Figure 1. This calcula- 
tion is only a rough guide to the screwman as to where 
he may expect to hit the desired gauge. It will vary 


PLATE: 70" WIDE, i/2'' GAUGE 





DIAL READING:.500" 


Variation 


For every 10" over 70" in width subtract For every 10" below 70" in width 
Ol" from the dial reading add OL" to dial reading 
Por every 1/16" below 1/2" subtract 01" For every 1/16" above 1/2" 


from dial reading (dial will read 


add O1" to dial reading 
+355" for a 70" wide 3/8" gauge plate) 


Figure 1 — The screwman must make adjustments in the 
dial setting most of the time to take into account the 
effect of width and gauge of plate as well as spring of 


roll. 
© 


with the mill which is being operated (width and type, 
ie. 3 or 4-high), the condition of the mill (hollow or 
full) ete. It is also only true for the average finishing 
temperature, and if the plate is hotter or colder than 
this average, the screwman must adjust himself ac- 
cordingly. On the modern type of four-high mill such 
as our 120-in. mill, it is necessary for the screwman to 
be guided somewhat by the width and gauge of the 
plate being rolled as well as the condition of the mill. 
However, the variation of the actual gauge of the plate 
as compared to the dial reading is less than on the older 
mills and the amount of calculation necessary is ma- 
terially reduced. This permits a faster operation on the 
part of the screwman, and also results in a more con- 
sistant product as far as gauge is concerned. This dif- 
ference between the newer mill and the older type mill 
is due primarily to improved bearing design on the 
roll necks combined with a much stronger screwdown 
mechanism. Although the ratio of neck diameter to 
roll diameter has remained fairly constant on all our 
mills, the necks on the 120-in. mill are longer and the 
hacking roll necks are tapered. This gives more bearing 
surface. This fact, coupled with oil-film bearings on the 
backing rolls and roller bearings on the working rolls, 
has been one of the prime causes for the improved mill 
operation. The automatic preset screwdown control 
on the 120-in. mill has done much toward getting im- 
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proved gauge conditions on our plates and has done 
much to relieve the screwman of the calculations used 
on the older mills. This enables him to standardize his 
practice considerably on plates of the same width and 
gauge, and results in a higher finishing temperature off 
the mill and more uniformity in plate gauges. 

This problem of gauge is a definite one on a three- 
high mill, not only across the plate but from end to end. 
This is due to the lack of strength in the construction 
compared to a four-high mill. Every effort is made to 
keep it to a minimum with the result that the length 
of the rolled plate, particularly in the lighter gauges, is 
cut down. A number of blank or light drafts are also 
used to take the spring out of the mill and even up the 
gauge. The original four-high construction as repre- 
sented in our 206-in. mill did much to eliminate this 
problem. The difficulty of locking the middle roll on a 
three-high mill with a heavy draft was previously men- 
tioned. When the 206-in. mill was designed, the de- 
signers were foresighted enough to provide a friction 
drive on the bottom back-up roll. The purpose of this 
friction drive was to overcome the inertia of the bot- 
tom back-up roll and keep it moving at all times with 
the work roll, since the only other source of drive for it 
was the friction caused by the weight of the bottom 
work roll. However, occasionally it was found that 
even the friction drive would slip and as a result the 
roll would lay idle. When this condition happens, it is 
extremely possible to twist the neck off a roll with little 
or no draft on the plate. Fortunately it does not happen 
very often because of careful mill operation. This trou- 
ble was eliminated in more modern design by the use of 
four hydraulic plungers in each top work roll chuck 
operating off the hydraulic system. These plungers 
hold the work rolls firmly against the backing rolls, 
and enable the back-up rolls to be properly driven by 
friction. The situation is further improved by the bear- 
ings on the roll necks. 

The variable speed of the four-high mill has been 
of great assistance in not only increasing production, 
but it eliminates the objections previously brought out 
in the discussion of the three-high mill. This results in 
a higher finishing temperature and a plate with less 


Figure 2— The 206-in. plate mill is the largest in this 
country. It was recently revamped to use an electric 
drive. 
































































that heavy centers may be eliminated. However, there 
are a number of factors that must be considered: (1) an 
extremely full mill is very difficult to control and may 
result in cobbled plates and slow mill operation; (2) the 
mill must be prepared to roll long, narrow plates at 


times which cannot be handled on a full mill; and (3) if ' 
too much convexity is put into the rolls, there is a dan- 
ger of causing the rolls to spall. 

The problems of narrow and wide and short are } 


largely personal errors of the operators. 


SUMMARY 
In summarizing the foregoing discussion of the direct 


rolling of plates on the three-high mills and four-high 
mills at Lukens, the writer pointed out the following 
disadvantages of the three-high mill construction: 
1. Those imposed by the small middle roll. 
a. Uneven over-roll. 
b. Uneven and light drafting sometimes neces 





sary. 
c. Source of mechanical difficulty. 
2. Those imposed by tilting tables. 
a. Uneven over-roll due to angle of entry of piece. | 
b. Source of mechanical difficulty. 
c. Often limit the weight of piece capable of being 
rolled. 
d. Often limit width of piece that can be rolled 
Figure 3— The 112-in. mill is a three-high unit which due to lack of adjustable sideguards. 
now serves as a rougher for the 120-in. four-high unit. $3. Constant speed, non-reversing characteristics of 
mill, 
center (if proper procedures are followed) and a more 4. High “spring” in mill due to light construction, 
uniform gauge on the plate from end to end. older-bearing design, ete. 
Buckles are usually the result of poor screw manipu- 5. Limitations on maximum length and width of 
lation by the screwman. It is necessary for him to know plates imposed by mill design. 
at all times the condition of his mill, whether it is full 6. Lower yield. ) 
or hollow. A full mill will have a tendency to buckle 7. Lower finishing temperatures makes it more dif 
the plate in the middle, unless the screwman adjusts ficult to get a good quality surface. 
his drafts in the finishing stages so the rolls will spring The following advantages of the four-high mill con- 
enough to have an even bearing across the entire width struction have been given as: 
of the plate. A draft that is not heavy enough would 1. Use of two working rolls of equal diameter, each 
have more bearing on the center of the plate, and would backed with a backing roll gives a much stronger 
consequently stretch the metal more at this point than construction. 
on the outer edge. A hollow mill is very difficult to man- a. Reduces spring in mill and center in plate. 
ipulate on wide, light gauge material, since the rolls 
have too much bearing on the edges, and would stretch Figure 4— The 120-in. mill is driven by a 7000 hp, d-c 
the metal too much at these points, resulting in wavy reversing motor. 



























edges. The logical solution is to change the rolls when 
this problem is encountered. Buckles are encountered 
on both the three-high and four-high mill. However, 
the stronger construction of the modern four-high mill 
has helped materially in this problem. 

Heavy center is also a matter of mill condition, mill 
construction, and drafting procedure. It is a problem 
encountered particularly with plates under 1 in. gauge. 
In the lighter gauges the pressure exerted during the 
finishing process is so great that the rolls spring or bend 
in the middle according to the width and temperature 
of the plate. This results in the plate having excess 
metal in the middle, and “fishtailed” ends. This can be 
reduced considerably by using light drafts in the finish- 
ing stages and keeping the mill full. The question may 
arise as to why the rolls are not always kept convex so 
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b. Gives a more even over-roll condition on plate. 

c. Permits heavier drafting when desirable. 

2. Permits use of stationary tables. 

a. Eliminates the objections to tilting tables. 

b. Permits use of adjustable sideguards. 

3. Modern bearing arrangement of later mills. 

a. Further improves gauges on plates. 

4. Higher finishing temperature, permits use of more 
descaling water at higher pressures with a further 
improvement on plate surface and general plate 
quality. 

5. Variable speed of the four-high mill permits the 
proper adjustment of speed with draft to obtain a 
good quality plate in a minimum time. 

6. Higher yield of prime plate. 

Heavier ingots are capable of being rolled at a 

more satisfactory production rate. 

The comparison of three-high and four-high mills has 
been made with the mills and the direct rolling practice 
of Lukens in mind. 

In rolling ingots direct to plate it is essential that the 
ingot design be suitable for the production of quality 
ingots and for rolling on a mill at a reasonable produc- 
tion rate with good quality plates resulting at a high 
vield. Wherever possible, the ratio of ingot thickness to 
finished plate thickness is held close to 12 to 1, and the 
ratio of ingot width to ingot thickness is held as high as 
practical within the limitations of good practice. This 
ratio varies from 2 to 1 to 5 to 1, increasing normally 
with decreasing ingot weight. 
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Cc. E. PRITCHARD, Superintendent of Mills, Alan 
Wood Steel Co., Conshohocken, Pa. 
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and Plate Mills, United States Steel Corp., 
Munhall, Pa. 


ELMER LYNCH, Superintendent Sheet and Plate 
Mills, Sheffield Steel Corp., Houston, Texas. 


FRED WALDORF, Pittsburgh, Pa. 


A. E. Eck: When you installed the four-high mill on 
the 112-120-in. mills, how much did you increase the 
production; could you tell me that? 

Robert C. McMichael: I would say possibly two- 
thirds or 75 per cent. 

C. E. Pritchard: As pointed out by Mr. McMichael, 
there are two different methods of approach to the sub- 
ject at hand. He referred in his paper to preference for 
direct rolling of slab ingots, where in our particular case 
we tend to lean toward the rolling of slabs. 

The method adopted in our case is that of rolling the 
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In conclusion, it is the opinion of the writer that the 
three-high plate mill imposes quite severe restrictions 
on the operators trying to make quality plates at a high 
production rate. The modern four-high mill has elimin- 
ated a great number of the handicaps imposed by the 
three-high design and has done much to improve the 
quality of our present day steel plate. 
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plates from slabs previously reduced from an ingot on 
our slabbing and blooming mill, and then conditioned 
for subsequent heating and rolling to the desired size 
on a two-stand, three-high, 84-in. plate mill. 

The major steel consumer in our distribution of prod 
uct is the 30-in. hot strip mill, with the 84-in. plate mill 
in an intermediate role, and forging steel production in 
the form of blooms and billets for outside customers 
maintaining a lesser position. 

Due to the availability of a slabbing mill, it has been 
found to be more expedient to avail ourselves of the 
many benefits to be derived therefrom in regard to both 
steel provision and quality of end product for the orders 
processed through our various operations. 

Although we are currently employing four slab ingot 
sizes in our plate mill provision, it is our intention to 
delete them entirely in favor of a suitable slab section. 
The recent installation of a larger slabbing mill makes 
it possible to provide suitable edge working of the de 
sired slab section heretofore unobtainable on the re 
tired mill housings. A higher yield of prime plate is 
anticipated in our conversion from slab ingots to slabs. 
Tests conducted on typical rolling schedules have con 
firmed the merits of this change under our normal oper- 
ating conditions. 

The slab ingots, namely 12 x 26, 12 x 30, 12 x 34, and 
12 x 40 in., had been supplemented in prior years with 
two additional sizes, 9 x 20, and 10 x 24 in. The latter 
two sizes were discontinued due to their tendency to de- 
velop cracks in the rolling cycle, and wash on the sur 
face during the heating cycle in the smaller furnaces. 
In most cases, bottom casting has been employed for 
the slab ingots. 





Heating of both the slab ingots and slabs is presently 
provided by four small, and two large side door fur- 
naces. Bunker “C” fuel oil has been utilized exclusively 
for all six furnaces. Some modification to this heating 
practice to include coke gas as an auxiliary fuel is con- 
templated in conjunction with a future furnace pro- 
gram. 

For purposes of comparison, it might be stated that 
during the year 1952 our 84-in. plate mill rolled an 
average ingot weight of 2674 lb, whereas the average 
per slab was 1294 lb, or an over all average piece weight 
of 1984 lb. These figures include a minimum range of 
weights for slabs of 380 Ib on the low side, and a maxi- 
mum for slab ingots of approximately 5000 Ib, on the 
high side. 

It might be pointed out at this time that a variety of 
products are produced currently on our 84-in. plate 
mill, which includes a gauge range from *4, to *4 in. 
for plain plate: approximately 14 in. (6.15 lb) to *4 in. 
for pattern floor plate, and 44 to '% in. for an abrasive 
non-skid type floor plate, the latter being rolled double 
thickness in the form of a sandwich. 

The uneven over-roll condition noted on the Lukens 
three-high mills has not proven to be other than a 
negligible factor in our operations, presumably due to 
the difference in draft schedule and provision employed. 

Special emphasis has been placed on the finishing 
temperatures of our operations, as the extremely severe 
rolling demands imposed by pattern floor plate make 
same imperative. Our draft schedule, as such, must be 
maintained in keeping with this physical requirement, 
and undoubtedly has made possible our ability to pro- 
duce a satisfactory blue light gauge plate while limit- 
ing somewhat the length of the plate produced. Accept- 
able gauge compliance has necessitated keeping the 
rolls in a “full” mill condition, especially on the finish- 
ing stand. 

Future plans call for adjustable side guides complete 
with descaling spray nozzles being installed on the tilt- 
ing tables, the hydraulic water pressure to be 1200 psi. 
This practice has been found to be adequate on similar 
mill installations, and should offer an increased flex- 
ibility to our present operations. Usage of a fluted mid- 
dle roll in the roughing mill to break the scale surface 
of the slab will be continued in the future mill rolling 
practice. 

Robert A. McClure: I think that Mr. McMichael has 
presented an interesting picture here of the plate mill 
history and development at Lukens Steel, and a good 
analysis of the advantages and disadvantages of the 
three-high and four-high plate mills. 

At Homestead, our practice is to use what we call 
the slab-ingot to slab on the primary mill to inter- 
mediate slab form, then put the slab into the finishing 
mills for rolling into finished product. In regard to the 
three-high and four-high mills, our experience has been 
about the same as that indicated by Mr. McMichael. 
We started with the original of all four-high mills back 
in 1888, when we put in a 32-in., four-high armor plate 
mill. We rolled some armor plate on this four-high mill, 
then immediately converted it into a slabbing mill and 
have been using it as such ever since. We are not using 
it at the present time, but we can if necessary. 

At the same time, we started out with a three-high, 
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119-in. mill; then we went through the 74, 84, 110 and 
140-in. on three-high mills up to our present setup, 
where we have four-high mills only on our two sheared 
plate mills. 

At the present time, we are operating a 45-in. slab- 
bing mill, a 100-in. four-high, semi-continuous sheared 
plate mill, and a 160-in. four-high sheared plate mill, 
and a 48-in. two-high universal mill. In making the 
changes in mill design and size, through this period 
which Mr. McMichael has referred to, the changes that 
were made in the mills and in the practices were pri- 
marily due to those limitations which Mr. McMichael 
has pointed out. We, at Homestead, feel that the four- 
high has definite advantages over the three-high, and 
we feel that for us, rolling from ingot to slab and slab 
to plate also has definite advantages. 

Homestead has considered direct rolling from time to 
time; in fact, we have had several experimental roll- 
ings. However, we have never pursued the project or 
developed the practice due mainly to quality consid- 
erations. 

From the open hearth point of view, there were quite 
a number of problems involved in view of the size of 
the shops, the number of shops, types of steel produced, 
and the amount of tonnage involved. It has always 
been considered non-economical and practically impos- 
sible to go to a bottom pouring practice, which is ap- 
parently necessary if you are going to follow a practice 
of direct rolling from slab to finish plate. For ex- 
ample, open hearth No. 5, which is our primary source 
of steel for the plate mills, consists of eleven furnaces 
with a capacity of 225 tons each, with a daily output of 
some 6500 tons. It can readily be seen that bottom 
pouring facilities in this shop would require rather a 
fantastic layout. 

Considering Lukens’ direct rolling practices, as out- 
lined by Mr. McMichael, there are several questions 
which come to mind. At Homestead, where we are roll- 
ing from ingot to slab, and slab to finished product. 
intermediate conditioning is one of our major problems. 
Mr. McMichael has mentioned that ingots are in- 
spected and conditioned, if necessary, prior to charg- 
ing at Lukens. I would like to ask Mr. McMichael to 
what extent this conditioning is necessary, and I would 
like to ask if and to what extent they condition in the 
intermediate stage while rolling? In other words, in the 
case of a partially rolled ingot or plate, do they take it 
off the table, condition it, and reheat it, put it back 
into the mill and roll it down to size. If so, I would be 
interested in learning what facilities they use for re- 
heating, what limitations they place on the size of the 
piece handled, and how the operation is performed. 

Robert C. McMichael: I mentioned that we have in- 
creased the ratio of width to thickness on our ingots, 
particularly on the lighter ingots. That change was 
made with the desire to increase our production on the 
mill and we found, as Mr. Pritchard has found, on our 
thinner molds and slabs, the uneven over-roll caused 
by the three-high mill is materially reduced as the 
thickness of the ingot is reduced. In other words, if you 
are rolling 9-in. thick ingots, the uneven over-roll is not 
pronounced enough to worry about. The uneven over- 
roll presents a serious problem when rolling ingots 15 
in. thick or greater. 
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Now, in reference to the conditioning of the ingots 
prior to rolling, we make a standard practice of remov- 
ing any open hearth fins from the bottom of the ingot. 
Where we are rolling hot top steel to light gauge plates, 
we remove the hot top and in all cases make sure that 
any collars are removed in order to prevent damaging 
the mill. Each heat is rim tested by groups in order to 
make sure the open hearth has given us a good skin on 
the ingot, and if we find any heats that have a thin 
skin condition, we have to treat them specially in the 
mill by an additional breakdown operation and _re- 
charging. 

It is a foregone conclusion that the open hearth has 
to be good, and our open hearth department is. I feel I 
cannot give them too much praise because they do a 
very nice job. We have to get high quality ingots in 
order to make the direct rolling practice work. Our re- 
jections are such that we feel our practice is right from 
that angle. Regarding the conditioning of breakdowns 
—occasionally, you will expect an ingot in the mill to 
be given three or four passes and then show a defect 
such as a splash, snake, butt crack, etc. When that oc- 
curs, we do not attempt to condition the ingot on the 
mill tables. It is set off with the cranes that are avail- 
able and transferred from the mill to the vard where it 
is Inspected and conditioned with a regular scarfing 
torch. After it has been ascertained that the quality of 
the breakdown will permit the rolling of a good plate, 
it is charged either in our pits or in our side furnaces. 

The only limitations to the re-rolling of these slabs 
satisfactorily is the amount of conditioning necessary 
to remove the defect, and the ratio of reduction be- 
tween the slab and final plate. 

Fortunately, the number of ingots requiring slabbing 
because of defects is remarkably low. 

Robert A. McClure: I would mention something here 
in regard to ingot sizes and slab sizes. On our 45-in. mill 
we cover a range which on our smallest ingot is 16 to 54 
that runs a little better than 10,000 lb and then we go 
to 75,000 Ib. The average ingot weight on the mill will 
average out around $4 or 35,000 lb. The average now is 
12 to 25,000. 

Going into the plate mills, we have slabs going into 
160-in. mills ranging from 2500 Ib at a minimum to one 
order which we are making at the present time that 
takes a 60,000-Ib. We think that with the ability to take 
the variety of ingot sizes in the slab mill and then of 
the intermediate, we have greater flexibility on our 
plate mills and our open hearth end, too, than we would 
have under a direct rolling setup. 

In other words, right now I cannot imagine anything 
more inflexible than to have our mills tied up directly 
to our open hearth. 

Elmer Lynch: We have a very similar setup at Luk- 
ens with 116-in., three-high breakdown mill, and 130- 
in., four-high reversing finishing mill. 

The question I would like to ask Mr. McMichael is 
on end-to-end variations. When you roll the ingot, do 
you find the variations greater than when you slab that 
ingot and reroll it, that is, is there any difference in 
your end-to-end variations? 

Robert C. McMichael: I would say not. The largest 
ingot that we handle on our mills now is on the 206-in. 
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mill which is 108 in. wide by 40 in. thick, and we can 
pour into that mold 132,000 lb under the hot top. 

F. Waldorf: How thick an ingot do you roll out? 

Robert C. McMichael: 40-in. 

F. Waldorf: How many passes do you give it? 

Robert C. McMichael: | would guess that we would 
take a number of passes on an ingot like that. Those 
ingots will roll down to a place normally about 64%-in. 
thick. Let us put it this way, we limit the mill to 12 per 
cent reduction per pass, and no more than half an inch. 

F. Waldorf: Do you vary much from that? 

Robert C. McMichael: I am speaking of the rolling 
of this big ingot on the 206-in. I do not take my state- 
ment as being standard practice on every mill. We limit 
it to about 12 per cent reduction or a maximum of half- 
inch drafts. 

F. Waldorf: How long does it take to roll down your 
large ingot? 

Robert C. McMichael: On this particular plate that 
we are discussing, it takes approximately 20 or 25 min- 
utes, with a 108 by 40-in. down to 6'% in. thick ingot 
with our present drive. 

F. Waldorf: With your earlier drive, | understand 
that the mill merely nibbled away on the ingot. 

Robert C. McMichael: The steam engine drive was 
entirely different from the electric drive that we have 
now. It is a terrific improvement. It is like another mill, 
really. We have better speed controls and better con 
trol of the mill all the way through. 

F. Waldorf: I once took part in a discussion of a four- 
high, 36 and 54x 220-in. plate mill which was under 
consideration for rolling down 48 x 108 x 144-in., 198,- 
000 lb, armor plate ingots to 196-in. wide plate, 24 and 
13 in. thick in two heatings; and also 32 x 66 x 90 in.., 
54,000-lb ingots to 196 in. wide 1° in. plate after only 
one heating. 

Even with many passes of 1°, in. draft, which repre- 
sents slightly less than 18 degree bites, it showed that 
25 passes would be required to bring the 48 in. down to 
241, in. if sufficient motor power was available: and 
after this reheats, with % and *, in. drafts in the ma- 
jority of the passes, it would require 18 more passes to 
bring the 2414 in. down to 13 in. 

For the smaller ingot with 1°, in. drafts at the start, 
and gradually decreasing them, 45 passes appeared to 
be required to bring the thickness down from 32 to 
1 in. 

While pondering this rolling, it was pointed out that 
Lukens places an ingot on the table and allows the mill 
to whittle away at it for an hour or more. We there- 
fore reviewed the rolling of the 32-in. ingot by starting 
out with drafts of *, in. and by gradually decreasing 
them, we found that the full schedule would require 
62 passes. 

No attempts were made at time studies for the 
smaller ingot, but studies on the 48-in. ingot indicated 
that, if the motors could furnish the power, it could be 
brought down to 24'% in. in 25 minutes, and after the 
reheat, 20 minutes more would be required to bring it 
down to 13 in. 

When it came to estimating torque requirements for 
all of the passes mentioned above, we were confronted 
with the job of finding a power curve which could be 
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TABLE IV 





Place Mill Ingot Motor torque 
France 39 and 55 x 185 in. 4-high 72-ton, 112 passes 1626 ft tons at 30 rpm 
Germany 39 and 63 x 196 in. 4-high 100-ton 1554 ft ton at 53.6 rpm 
Germany 41 and 63 x 196 in. 4-high 100-ton 1950 ft ton 
Japan 43 and 63 x 205 in. 4-high 165-ton 1600 ft ton at 60 rpm 
Japan 43 and 63 x 204 in. 4-high Armour plate 2305 ft ton at 30 rpm 





used on a 48-in. thick ingot. There were two curves for 
rolling out 30 and $2-in. ingots which agreed quite 
closely. They were for mills equipped with plain bear- 
ings and, since our mill was to be built with oil-flooded 
plain bearings, we felt that by making allowance for 
the lower friction, with these bearings, power values 
from these curves could be stretched out somewhat and 
<o might be used for 36 or possible 38-in. ingots, but it 
was doubted that they would answer for 48-in. ingots 
which would be 10 to 12 in. thicker. 

We had an old power curve which was once worked 
up for use on blooming mills having plain bearings, and 
this showed power values about 30 per cent higher than 
those called for by the two curves just mentioned. By 
carefully estimating the friction factors for plain and 
oil-flooded bearings, we found that the mongrel curve, 
if corrected downward by about 30 per cent, would 
closely follow the trend of the two other curves. 

We were encouraged to believe that the two plain 
bearing curves could be tried out for estimating the 
torques for the 48-in. ingot if oil-flooded bearings were 
used, but found that 5000-hp motors on the work rolls 
would have to develop every ingot torque for the ma- 
jority of the passes. It appeared that the two would 
just get by for the 32-in. ingots, albeit armor plate re- 
quires about 50 per cent more power than does low car- 
bon steel. No one seemed to consider that we would 
dare go to 6000-hp motors. 

We also found that about half the passes in the 45- 
pass schedules for the 32 to 1°, in. rolling would show 
rolling pressures of around 6,000,000 Ib, but that the 
later passes would show pressures over 9,000,000 Ib, 
and one pass even went as high as 10,700,000 Ib. 

The largest oil-flooded bearing for which we had any 
rating showed a capacity of 5,250,000 Ib which would 


correspond to a loading of 100 per cent during the 
heaviest pass. 

For the 62-pass schedule on this ingot, the highest 
pressures would hover around 7,500,000 Ib, thereby im- 
posing a loading of around 70 per cent if a siege of cold 
steel was never visited upon the mill at any time. 

At this juncture, I made the statement that we could 
not roll down a 48-in. ingot in the mill we were consid- 
ering. I pointed out that while we could nibble at the 
top and bottom surfaces, we could not develop pressure 
enough to work on the middle of the ingot; that the top 
and bottom faces would be stretched out until the ends 
were fish-tailed, until they turned inward and assumed 
the shape of the moon in her first and last quarters, but 
it would be a long time until the middle of the ingot 
was stretched out enough to permit of burning out an 
180-in. length of stock which was a requirement of the 
projects. 

I produced a clipping from the May 1937 Iron & 
Steel Engineer showing a photograph of the Lukens 
mill rolling an ingot into a slab which was to be used 
for making a large fly wheel. This photograph clearly 
showed how the fish-tailing grows, and the ends turn 
inward but still extend far out beyond the length of the 
stock at its mid-point. 

It occurred to me that we were analyzing a mill that 
would be too small for its job. 

Since then my belief has been somewhat borne out 
by the appearance of two articles in the Blast Furnace 
and Steel Plant of April and May of 1943 in which sev- 
eral foreign mills were described in Table IV. 

While our mill was never built, the research work 
was well worth while in that it gave us a glimpse at the 
trend in mill requirements as time goes on. When the 
limit will be reached no one can foresee. 
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Monday, May 3, 1954 


9:00 am — Registration — 
18th Floor 


9:30 am — COMBUSTION SESSION — 
South Garden 


Chairmen: George J. Gockstetter, District Combustion Engineer, Republic 
Steel Corp., Chicago, Ill. 


F. R. Pullen, Fuel Engineer, Bethlehem Steel Co., Johnstown, Pa. 


“The Fairless Soaking Pits,” by C. R. Wilt, Special Engineer, Loftus 
Engineering Corp., Pittsburgh, Pa. 


“Maintenance of Slag Bottom Soaking Pits,"" by John A. Warchol, 
Supervisor, General Labor, Lukens Steel Co., Coatesville, Pa. 


9:30 am—ROLLING MILL SESSION — 
Rose Garden 


Chairmen: Louis Moses, Mill Engineer, Bethlehem Steel Co., Bethlehem, Pa. 
R. C. Schaefer, Superintendent Hot Strip Mill, Wheeling Steel 
Corp., Steubenville, Ohio. 


“Increased Rod Production by Conversion of a Two-Strand Rod 
Mill to Three-Strand Operation,” by C. H. Burden, Chief 
Project Engineer, and W. E. Zelly, Divisional Plant Engineer, John A. 
Roebling’s Sons Corp., Trenton, N. J. 


“Modernization of Rod Mill at Steel Co. of Canada,” by D. W. 
McLean, Assistant Superintendent of Rod and Bar Mill, The Steel Co. of 
Canada, Ltd., Hamilton, Ontario, Canada. 
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SPRING CONFERENCE 


AUSPICES OF 
ROLLING MILL COMMITTEE 


BELLEVUE -STRATFORD HOTEL 


PHILADELPHIA, PA. 


MAY 3, 4, 5, 1954 


2:00 pm — MECHANICAL AND LUBRICATION 
SESSION — South Garden 


Charmen: C. R. Hand, Assistant Superintendent, Mechanical Dept., Bethlehem 
Steel Co., Sparrows Point, Md. 


E. C. Hite, Assistant Superintendent of Maintenance, Steel and Tube 
Div., Timken Roller Bearing Co., Canton, Ohio. 


“Screwdown Lubrication,” by William A. Holt, Eastern District, Brooks 
Oil Co., Philadelphia, Pa. 


“The Application of Lubricants to Rolling Mills —- Problems, De- 
velopments and Trends,” by Wayne G. Ritter, Trabon Engineering 
Corp., Pittsburgh, Pa. 


“Water Processing at Fairless Works," by H. S. Spitz, Chief Engineer 
United States Steel Corp., Fairless Hills, Pa. 


2:00 pm—ROLLING MILL SESSION — 
Rose Garden 


Chairmen: A. Krause, General Superintendent, Rolling Mill, Steel Div., Ford 
Motor Co., Dearborn, Mich. 


Alex Montgomery, Jr., Assistant to Vice President — Rolling, 
United States Steel Corp., Pittsburgh, Pa. 


“Rolling of Shapes In Alloy and Tool Steel Grades,” by Ernest E. 
Davis, Superintendent Hot Mills, and Albert A. Highley, Assistant Superin- 
tendent Hot Mills and Roll Designer, The Carpenter Steel Co., Reading, Po. 


“Roll Knurling at South Works, United States Steel Corp.,"" by 
E. M. Benedict, Superintendent, Roll Shop, South Works, United States 
Steel Corp., Chicago, Ill. 


“Modern Manufacture and Use of Cast Rolling Mill Rolls,” by 


Dr. F. H. Allison, Jr., Vice President and C. E. Peterson, Sales and Research 
Metallurgist, Rolls Division, Blaw-Knox Co., Pittsburgh, Pa. 
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Tuesday, May 4, 1954 


9:00 am — ELECTRICAL SESSION — 
South Garden 


Chairmen: K. L. Johannsen, Division Superintendent, Maintenance and Utili- 
ties, United States Steel Corp., Fairless Hills, Pa. 
R. T. Lucas, Electrical Superintendent, Weirton Steel Co., Weirton 
W. Va. 


“Operating Characteristics of Tandem Mill Drives,” by R. G. 
Readle, Steel Mill Engineering, Industrial Engineering Section, General 
Electric Co., Schenectady, N. Y. 


“Electrical Power Distribution and Utilization at Lone Star Steel 
Co.," by R. G. Orthwein, Chief Electrical Engineer, A. J. Boynton and Co., 
Chicago, Ill. 


“Unique Electrical Features of the Fairless Universal Slabbing 
Mill and Hot Strip Mill Finishing Train,” by Warren Reid, Steel 
Mill Engineer, and R. H. Wright, Steel Mill Engineer, Metal Working 
Section, Westinghouse Electric Corp., East Pittsburgh, Pa. 


9:00 am — ROLLING MILL SESSION — 
Rose Garden 


Chairmen: C. S. Lambert, Superintendent Merchant Mills, Campbell Works 
Youngstown Sheet and Tube Co., Youngstown, Ohio. 


C. E. Pritchard, Superintendent of Mills, Alan Wood Steel Co., 
Conshohocken, Pa. 


“Performance Factors Affecting Bar Mill Cooling Bed Arrange- 
ment,” by E. C. Peterson, Engineer, Birdsboro Steel Foundry ond 
Machine Co., Birdsboro, Pa. 


“Plate Mill Design and Rolling Practice,” by Elmer Lynch, Superin- 
tendent Plate Mills and Tank Head Dept., Sheffield Steel Corp., Houston, 
Texas. 


“Cold Reduction Facilities at Fairless Works,” by Robert R. Shedd, 
Design Engineer, Fairless Works, United States Steel Corp., Fairless 
Hills, Pa. 





2:00 pm — FAIRLESS SESSION — 
Rose Garden 
Chairmen: J. N. Imel, Superintendent Sheet and Strip Dept., Jones and 
Laughlin Steel Corp., Pittsburgh, Pa. 
Leonard Larson, Chief Engineer, Republic Steel Corp., Cleveland, 


Ohio. 


“Iron From Cerro Bolivar,” Talk and Movie by John L. Young, Vice 
President — Engineering, United States Steel Corp., Pittsburgh, Pa. 


“Engineering Conception of Fairless Works,” by J. D. Rollins, 
Assistant Vice President — Engineering, United States Steel Corp., Pitts- 
burgh, Pa. 


“Modern Continuous Weld Pipe Mill,” by L. V. Johnson, Chief Engineer, 
National Tube Div., United States Steel Corp., Pittsburgh, Pc. 


7:00 pm — INFORMAL STAG DINNER — 
Ball Room 


Speaker: M. W. Reed, Executive Vice President — Engineering and Raw 
Materials, United States Steel Corp., Pittsburgh, Pa. 


Wednesday, May 5, 1954 


8:30 am — INSPECTION TRIP — 


Fairless Works of United States Steel Corp., Fairless Hills, Pa. Buses leave 
from Bellevue-Stratford Hotel. 





HOTEL RESERVATIONS 


For hotel reservations, write directly to the Bellevue- 
Stratford Hotel, Philadelphia 2, Pa., giving time of 
arrival, type of accommodations desired, and period 
of stay. Reservations should also state that they are 
for the 1954 AISE Spring Conference. 











The inspection trip on Wednesday, May 5th will give members of the AISE an opportunity to see some of the latest and 
most modern steel plant equipment. The new hot strip mill shown below was designed for high tonnage production. 


104 





IRON AND STEEL ENGINEER, MARCH, 1954 











| CONTROL OF ELECTRIC POWER SYSTEMS 
IN STEEL PLANTS 


By K. S. KUKA 





Superintendent 
Electrical Engineering and Construction 


Tata lron and Steel Co., Ltd. 





Jamshedpur, India 


....@ flexible and stable electric distri- 











bution system is the nerve center of a 


modern steel plant... . 


A CHARACTERISTICS of steel mill electric power 
loads have peculiarities in the fact that large blocks of 
power are concentrated in few locations, such as steel 
mill motor houses, while the intermittent nature of 
metal rolling imposes heavy load swings at frequent 
intervals, 

Figure 1 gives a typical load curve of an integrated 
steel plant with a 15-minute demand of about 55,000 
kw. 


— : —_ 
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Figure 1 — This 24-hr load chart shows the variation in the 
power demand of an integrated steel plant. 


Steel mill power distribution systems have thus of 
necessity to be of large capacity with major sub-sta- 
tions in relatively few locations, and stiff enough to 
carry heavy swings without undue voltage variation. 
Reliability of service, good voltage regulation, alterna- 
tive sources of power feeds, flexibility of control, safety 
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to equipment and to operating personnel, have all to 
be incorporated without making the system unduly 
costly and within the finances allocated. 

Table I illustrates the load conditions of an inte 
grated steel plant supplying all its many services, dur- 
ing the last week of an operating month. It will be ob- 
served that the momentary peak loads on Monday 
appear due to the starting of some of the rolling mills 
after Sunday maintenance shut-downs. Friday appears 
as the highest load day of the week, because of the all- 
round efforts at meeting the target production. 


CONTROL OF PLANT MAXIMUM DEMAND 


Where steel plants have their own power generating 
facilities and if the installed generating plant is capa- 
ble of sustaining the plant demand as it comes, the 
problem of power demand charges is eased, because the 
money is already invested and any additional produc- 
tion is a net gain to the company. 

However, when the electric power is purchased from 
an outside utility power company, it would demand 
some consideration to see if any small extra production 
is not being obtained at a high cost in terms of electric 
power bills. 

it can be observed from Table I that Friday appears 
to be the day of maximum production with the day’s 
average load at 45,800 kw and maximum demand of 
56,300 kw. The loads on Tuesday to Thursday, the 
three days of almost consistent production, average 
about 44,127 kw with the maximum demand at 53,000 
kw. Taking an overall power consumption, averaged 
over the entire plant operations, of about 380 kwhr per 
ton of finished steel production, the additional tonnage 
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TABLE |! 
Total Power Generation Over a Week of an Integrated Steel Plant 


Monday 

1. Day’s average load in kw 42,350 
2. Shift maximum average load in kw 45,270 
3. Maximum sustained 15-minute load in kw 50,580 
4. Momentary peak-load in kw 66,340 
5. Day’s average load factor, per cent 84.0 
6. Ratio of momentary peak to sustained 

demand 1.30 
7. Ratio of sustained demand to shift 

maximum average 1.12 
8. Ratio of shift maximum average to day’s 

average 1.07 


on Friday over the average of the preceding three days 
can be assumed to be about 105 tons, which is pro- 
duced by raising the power maximum demand by 3,200 
kw, i.e. about 3,900 kva with an average power factor 
of 0.83. 

If the utility rates for the extra supply are assumed 
to be $1.5 per kva of maximum demand and 0.5¢ per 
unit of consumption, the additional electricity bill, be- 
cause of 3,900 kva of increased demand charge, thus 
comes to about $5,850. The additional 105 tons of fin- 
ished steel on Friday are therefore produced at an addi- 
tional cost per ton of about $55. It can therefore easily 
be appreciated how dearly such additional production 
can be obtained if the plants are permitted to operate 
ina “Go as you please” manner. If individual mill oper- 
ations are further scrutinized, it will be observed that 
the mills such as sheet mills and merchant mills, are the 
likely sources of the high peak demands if the rolling 
schedules are so arranged that heavy rolling periods 
synchronize during a few hours on a month-ending 
week-day. If the power bill due to the higher maximum 
demand is charged proportionately to the additional 
tonnages produced in those mills alone, the cost of pro- 
duction of the small extra tonnage will appear to be 
prohibitive. 

Production men must realize how costly the at- 
tempts at breaking short period production records, or 
month-ending casual attempts at approaching target 
production can be in terms of electric power bills when 
distributed on the small additional tonnage produced. 

Most steel mills generate part of their electric power 
from by-product fuels which are always available in 
the process of steel making. It would therefore pay 
handsomely, if steel mill generating plant is operated 
in parallel with the utility system and short time peak 
loads are carried on works generating plant, while 
drawing a steady load from the utility system. 


EMERGENCY CONTROL OF SYSTEM LOADS 


Continuity of power is an essentiality in a steel plant, 
as sudden power failures are likely to cause costly oper- 
ating delays and possible danger to furnaces and ma- 
chines. A few minutes power failure causes compara- 
tively longer delays in re-starting of mills due to cob- 
bles in continuous mills, or heat troubles in other mills, 
or air pressure failure in bessemer converters. 

Utility companies have developed a method of 
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Tuesday Wednesday Thursday Friday 
44,500 43,960 43,922 45,800 
46,800 46,770 45,765 49,800 
53,100 52,520 52,140 56,300 
60,340 56,340 59,760 59,960 
82.0 84.0 84.0 82.5 
1.13 1.07 1.14 1.07 
1.13 1.125 1.14 1.13 
1.05 1.07 1.04 1.08 


emergency control of system loads by proportionate 
reduction in system voltage, combined with frequency 
reduction. Experiments have shown that a reduction 
in voltage of 3 per cent below normal and a simultane- 
ous frequency reduction of 1 per cent effects a 1.78 per 
cent reduction in load. 

It would be advantageous to try similar methods in 
steel plants where all the power requirements are gen- 
erated in their own power houses, and where the de- 
velopments are such that the generating capacity falls 
slightly short of the maximum demands on occasions. 
Such occasions generally appear during the month- 
ending week when all-round attempts are made to ap- 
proach the monthly production targets. 

However, during emergencies such as the failure of a 
main generating or receiving unit, the problem of con- 
trol of power demands rapid shedding of loads, if a 
total failure is to be prevented due to overloading of 
the remaining units in service. Such emergencies do 
occur occasionally and an automatic system which can 
shed certain loads in such emergencies is of great ad- 
vantage. 

In steel plants, such an emergency load control sys- 
tem should have the following features: 

1. It should be simple as well as selective, capable 
of being incorporated into the system at any time 
without necessitating any shut-downs, disconnec- 
tions or readjustment of the main distribution 
system. 

2. Load control signals shall be alarm as well as dis- 
connection. Alarm shall reach all important motor 
houses and attended substations, where emer- 
gency signals are automatically transmitted. 

3. The disconnection signals shall be so arranged 
that they are operative only on the mills to force 
them to stop rolling. For reversing mills, the fly- 
wheel sets are not tripped but the mill motor con- 
trol is made ineffective so that the mill can be re- 
started immediately without the necessity of re- 
starting heavy sets with consequent high starting 
kicks on the power system. 

4. Automatic disconnection signals should prefer- 
ably be provided with inverse time delay, de- 
pending on the emergency overload capacity of 
the power plant. 

A simple system of “Emergency Load Control 
of Power Houses” has been described in a paper 
by the author published in Iron and Steel Engi- 
neer, September 1947 issue, pages 82-85. 
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CONTINUITY OF POWER SUPPLY — 
FIRM POWER CAPACITY 


The extent to which full continuity of power supply 
can be insured at each major load center is mainly an 
economical problem of providing a certain per cent 
firm power capacity. By firm power capacity is meant 
that the capacity of the plant in service is such that if 
the largest unit suddenly trips out, the remaining units 


In Figure 2 is shown a plan of the main primary dis- 
tribution system in an integrated steel plant designed 
to obtain reasonable continuity of power flow at a 
reasonable capital investment. Table II gives the corre- 
sponding load details as well as the interrupting rat- 
ings of switchgear at each station bus. The plant start- 
ed as a self-contained unit, increasing its own generat- 
ing capacity for a maximum demand of 55,000 kw. As 
the demand increased further, it was possible to pur- 
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Figure 2 — Layout shows load stations and connections for a primary steel mill distribution system. 


can carry the peak loads of the system without over- 
loading. This does not take into account the reserve 
stand-by plant required for normal maintenance and 
emergencies. The costs of providing such firm capacity 
can be justified on the importance of the loads and 
other alternative possibilities. Few plants can afford 
to provide such firm capacity at every stage and cer- 
tain justifiable risks are generally taken, provided spare 
loose plants are available for replacement. 

An economical layout is to provide major load area 
substations located at suitable load centers, and pro- 
vide inter-connections so that power in emergency can 
be transferred from one area to the other, if the sta- 
tions are not too far situated from one another for the 
loads to be transmitted. This, of course, takes into ac- 
count that two major feeders are not down simultane- 
ously, a reasonable assumption to be made. 

In case of total power generation or total bulk sup- 
ply purchase from an outside utility system, it is es- 
sential that firm capacity is always available. It is the 
common experience that it will always pay to provide 
full firm total power capacity, as unforeseen long out- 
ages creating a total power deficit would affect the 
whole operation very adversely. 
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chase power from a utility company which could trans- 


mit power from a distance of about 100 miles. 
Station “A” is in the blast furnace and coke ovens 


area. A 10,000 kw turbo-set is retained there to utilize 


surplus steam and blast furnace gases. In every steel 
plant, steam in quantities is always essential for blast 


furnace turbo-blowers and coke ovens. As surplus 


steam and gases are generally available, these can be 


used for generation of cheap power, and a turbo-gener- 


ator set is a good and economical solution. 


Station “B” is in the area where service shops, such 


as foundries, machine shops, structural shops and serv- 


ice water pump houses are situated. The two stations 


are at a distance of about 800 yards and can therefore 


be conveniently tied together. 


The individual motor loads in the area A and B are 


such that the biggest motors are below 2000 hp. The 
most economical voltage for motors between 200-2000 
hp is 3000 volts. A 3450-volt system is, therefore, 
adopted in that part of the plants. The maximum de- 
mand of the areas A and B is 23,000 kva. Table II 
shows that the power capacity in these areas is nor- 


mally based on firm capacity. 


Substations “C” and “E” are similarly laid out on 
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the basis of firm capacity. These stations supply power 
to the various rolling mills with a peak load of about 
49,000 kva. Substation “D” serves the area of steel- 
melting shops where electrical blowers are operating 
to supply air-blast to the converters. The duplex proc- 
ess of steel melting is predominant, which accounts for 
a maximum demand of 16,000 kva. Station “D” has a 
shortage of about 3000 kva in firm capacity, if the tie 
between “C” and D” is kept off, which is a reasonable 
limitation as the loads can be easily controlled in an 
emergency. 

Adoption of load area block stations permits a 
balanced system of power supply, where the power 
10/13,000 kva 
rating. From the point of view of transport and han- 
dling, 3-phase, 10,000 kva self-cooled, oil filled trans- 
formers appear to be an optium size which can be con- 
veniently handled in steel plants. Some 30 per cent 
additional power can be made available by forced blast. 

The plant under discussion has a maximum firm 
steam generating capacity of about 50,000 kw in main 
power house and about 7,000 kw in Station “A”. When 
the generator in Station “A” 


transformers can be standardized on 


is down for overhaul, and 
if one generator in the power house were to go down, 
Table II shows a shortage of about 5,000 kva of firm 
power. This can be easily controlled either by the emer- 
gency voltage control, or by shedding the loads with 
emergency load control system as already discussed. 
Average power factor of the system is taken at 0.85. 


CONTROL OF POWER IMPORT FROM 
THE UTILITY SYSTEM 


Many steel plants generating their own power, in 
course of expansions are faced with the alternatives of 
expanding their power houses or purchasing power 
from an outside power utility company, if such facility 
becomes available at the time. Under such circum- 
stances, it is necessary to weigh the various conditions 
carefully before a final decision is arrived at. The main 
function of a steel company is to manufacture steel 
products, and if the available finance is used mostly for 
expansion of steel producing plants rather than in 
power plant expansion, a much better return on in- 
vestment is available. 

The following major factors have to be considered: 

1. Firm generating capacity compared to plant max- 

imum demands already available at the time. 





2. Cost of generation with the existing plant as com- 
pared to the rates quoted by the utility company. 

3. Additional investment for the power plant ex- 
pansion based on firm generating capacity to meet 
the expected new demand. 

4. Most economical block of power to be purchased 
from the utility company. 

5. Possibility of operating in parallel with the utility 
supply system so as to obtain maximum security 
with minimum of power bills to be paid for the 
power purchased. 

Most steel plants generating their own power have a 
tendency to add to their loads to such extents that 
when a major expansion comes up, they stand rather 
precariously as regards the firm generating power capa- 
city. It then becomes generally advisable to purchase 
additional power from an outside electric supply 
agency, if one such is available, even though the rates 
quoted are slightly higher than the cost of generation 
with the existing plants. 

Let us take the same case as illustrated in Figure 2. 
The plant has a safe steam capacity to generate a max- 
imum of 57,000 kw of power. The load is allowed to 
grow till the generating capacity is just able to meet 
the works demand. It is then proposed to add new 
plants with a maximum demand of 15,000 kw and it is 
decided to purchase power from a multi-purpose elec- 
tric supply corporation, which could then supply the 
whole demand of the works if required. 

Let us suppose that the electric supply company 
proposes the following tariff: 

(Costs are based on present-day Indian rates con- 
verted into U. S. A. dollars at the existing exchange 
ration of one dollar=4.8 Indian rupees) . 

1. Demand charge on 15-minutes basis: 

First 2,000 kva @ $1.25 per kva 
Next 3,000 kva @ $1.125 per kva 
Next 5,000 kva @ $1.010 per kva 
Next 10,000 kva @ $0.91 per kva 
Over 20,000 kva @. $0.810 per kva 

2. Energy charge: 

A flat rate of 0.52 cent per kilowatt-hour for all 
energy consumption within the contract demand 
charge. 

3. Guaranteed minimum payment: 

Demand charge based on 75 per cent of the contract 
demand each month and in addition an energy charge 
on 50,000,000 units per year shall be paid as the mini- 
mum guaranteed payments. 


TABLE II 


Comparison of Installed Capacities at Various Substations as shown in Figure 2 


Plant Interrupting 
Station installed System Maximum Firm rating 
capacity, mva voltage, kv demand, mva capacity, mva switchgear, mva 
1. Power House 110 13.8 80 75 750 
2. Substation A 20/23 3.45 9 10 250 
(generation) 
3. Substation B. 20 /26 3.45 14 13 250 
4. Substation C. 30/40 6.9 26 26 350 
5. Substation D 20/26 6.9 16 13 350 
6. Substation E 30/40 6.9 23 26 350 
Note: All transformers have a self-cooled rating of 10 mva and fan forced cooled rating of 13 mva. 
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Let us also assume for comparison that the genera- 
tion cost for the energy produced in the Steel Com- 
pany’s power houses is about $160,000 for 30,000,000 
kilowatt-hours generated. Fixed charges are taken at 
$53,000 per month, and unit generation cost at 0.330 
cents per kilowatt-hour. 

For the steel company to provide power for its ex- 
pansion program, there are two alternatives. The first 
alternative is that the additional demand of 15,000 kw 
is all purchased and connected independently, and the 
rest of the plants operated on the works system sepa- 


¥ 


If the new plants are added to the works system, the 
additional demand of 15,000 kw added to the original 
demand of 55,000 kw will create a new maximum de- 
mand of about 69,000 kw, taking a reasonable diversity 
factor of 1.02. The overall power factor is taken at 0.85. 

In Figure 3 are drawn the probable load curves show- 
ing the proposed division of power between the supply 
company and works generation. The curves are drawn 
from assumed data taken on monthly average basis 
derived from the annual consumption, taking 730 hours 
per average month. Curve AA! indicates the load dur- 
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Figure 3— Load curves show power obtained from plant generation and utility system during an average month. 


rately as before. The second alternative is to decide on 
a higher block of power from the supply company so 
that the firm capacity of the works is secured as far as 
possible, and operate the two systems in parallel with 
the best economy and security. Figure 2 and Table II 
indicate that in order to secure the firm capacity of the 
works, it is necessary to contract for 40,000 kva of max- 
imum demand from the supply company. Careful 
studies of the possibilities of parallel operation of the 
systems would show that it would be desirable to con- 
tract for a demand of 40,000 kva, which would secure 
the firm capacity of the plant as a whole in an emer- 
gency and, at the same time, reduce the power bills 
from the electric supply company to the minimum. 
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ation curve for an average month. It is derived from the 
15-minute demand figures, plotting the highest figures 
first and going downwards to the lower figures. A total 
of 2,920 points plotted against the number of hours as 
abscissa, will give the curve AA!, giving the actual 
load demand curve for the whole plant. It will be seen 
that the plant highest demand is 69,000 kw and the 
lowest demand is 34,000 kw. The total area bounded by 
the curve AA! and the axis OX and OY gives the total 
energy consumption per month. The plant average 
monthly consumption is thus obtained as 43,250 kw, 
or about 31,600,000 kilowatt-hour units. Curve CC! 
is plotted in the same manner such that the total 
monthly energy import from the supply company is 
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held to the minimum, so that the charges are main- 
tained as near the guaranteed minimum figures as pos- 
sible. 

The major problem of control is during heavy de- 
mand period when the plant load approaches the 
69,000 kw mark. Curve BB! shows power to be gener- 
ated on the works power plant so that the demand on 
the utility system is maintained within the minimum 
limits. 

When the total demand is at 69,000 kw with 0.85 
power factor, the reactive kva required by the system 
is about 42,160 kvar. The minimum demand charge 
payable to the supply company is 0.75 times 40,000, i.e. 
30,000 kva. The maximum demand in kilowatts pro- 
posed to be drawn from the supply company system 
as shown on curve CC! is 25,000 kw, i.e. the power 
from the supply company can be drawn during peak 
load period at a minimum of 0.825 power factor. As the 
plant average power factor is 0.85, to have some flexi- 
bility and margin on power import in actual operations, 
the incoming supply can best be drawn at 0.9 power 
factor. The utility system will thus supply about 12,000 
kvar of reactive power. The reactive power supplied 
by the works power plant is about 30,160 kvar. Total 
kva power generated on the works system for a load of 
44,000 kw is about 53,000 kva at 0.826 power factor. 

Thus during maximum demand periods, the loads 
are so controlled that 25,000 kw at about 0.9 power 
factor is drawn from the supply company’s system, 
and 44,000 kw at 0.825 power factor is generated in the 
works. 

From the nature of the load curves given in Figure 
3, it can be seen that in actual operation, the control 
of the loads becomes a comparatively simple matter 
because most of the time the loads on works generation 
system can be maintained at about a steady value of 
35,000 kw, permitting the utility system to share the 
load proportionately. It is only during the periods of 
loads between 50 and 69 megowatts that the control 
of power from the utility system has to be watched. 
The correct co-ordinated operation can be easily ar- 
rived at after actual operation for a couple of months. 

Thus the operating conditions are approximately 
fixed as follows: 

1. Plant maximum demand of 69,000 kw and 0.85 
power factor is shared between the two power sys- 
tems, 44,000 kw at 0.825 power factor on works 
generation, and 25,000 kw at 0.9 power factor on 
the electric supply company. 

2. Of total energy consumption of about 31,600,000 
units 5,800,000 units are imported and 25,800,000 
units produced on the works generation. 

8. The new plants require 15,000 kw maximum de- 
mand at 0.86 power factor and 7,650,000 kilowatt- 
hours energy consumption. 

4. Additional consumption of 7,650,000 units is thus 
divided as 1,850,000 units additionally generated 
on works power plant and 5,800,000 units im- 
ported from the electric supply company. 


COMPARATIVE COSTS FOR THE TWO ALTERNATIVES 


In Figure 3, it is supposed that 5,800,000 units are 
being drawn per average month from the electric sup- 
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ply company. However, if the plants are so operated 
that the power drawn from the supply company is 
maintained to 50,000,000 units a year, which is the 
minimum guaranteed consumption, it will be necessary 
to generate 1,640,000 units per month extra on the 
works generation, requiring an average load of 36,400 
kw. The power bill for the power imports will then be 
the minimum guaranteed under the agreement. The 
total cost of the additional power of 15,000 kw at 70 
per cent load factor will then be $61,208 per month. 


1. Purchase of additional independent 15,000 kw at 0.86 power factor 
and 70 per cent load factor, with contract demand of 20,000 kva: 
(a) Demand charge on 17,500 kva..... . $17,750.00 
(b) Energy charge on 7,650,000 units @ 
0.52 cents per kwhr................ $39,760.00 


Total Monthly Charges ie $57,530.00 
2. Operating the systems in parallel as shown in Figure 3 with 
a contract demand of 40,000 kva from the supply company: 
(a) Demand charge on 25,000 kw at 0.9 
power factor, i.e. payment to be made 
on the minimum guaranteed de- 





mand of 30,000 kva...... . $28,125.00 
(b) Energy charge on 5,800,000 units at 
0.52 cents per kwhr.......... $30,160.00 


(c) Energy charge for additional gener- 
ation of 1,850,000 units on works 
power plant @ 0.330 cent per kwhr.. .$ 6,039.00 





Total Monthly Charges........... hg $64,324.00 


It will, therefore, be observed that for an additional 
monthly cost of $3,678 it is possible to provide the firm 
generating capacity to secure the plants against a sud- 
den failure of a major power generating unit, by con- 
tracting for a demand of 40,000 kva from the electric 
utility. 

Parallel operation of the two systems permits a con- 
trolled and most economical electrical operation, giv- 
ing maximum security depending on the working con- 
ditions of the plant as a whole. It therefore pays hand- 
somely to contract for a higher demand and then oper- 
ate the plants in parallel at the most economical level. 


CONTROL OF REACTIVE POWER 


Metal rolling processes are inherently highly fluctu- 
ating in that the electric loading is heavy when the 
metal is pressed between rolls in a mill, while the 
motors carry just light loads during the periods when 
no metal is passing through the rolls. Thus high power 
motors operate between light loads to full loads with 
intermittent heavy load kicks when the metal enters 
the mill. 

Slip ring induction motors with flywheels are very 
commonly used as they permit good automatic slip- 
regulation to take advantage of the flywheel effect of 
heavy flywheels to reduce load peaks on the power sys- 
tem. 

Induction motors are however inherently low power 
factor machines, particularly when lightly loaded, be- 
cause all their excitation has to be supplied by the 
power system. Thus in a plant where large induction 
motors predominate, the problem of average electrical 
power factor becomes acute, and effective power fac- 
tors as low as 0.55 are predominant at stations which 
feed sheet mills, plate mills and merchant mills, which 
are normally driven by induction motors. 

From the data given in Figure 3, it will be seen that 
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to meet the overall power factor of 0.85, it is necessary 
to operate the works generators at 0.825 power factor, 
if the maximum demand in kva on the utility system 
is to be kept safely below 75 per cent of the contract 
demand of 40,000 kva. If the system power factor is 
0.8, the total reactive power required for 69,000 kw 
load will be 51,750 kvar. The safe minimum reactive 
power drawn from the electric supply company is 
shown to be 12,000 kvar. It means that the works gen- 
eration will have to be at about 0.74 power factor, i.e. 
the two major generators will be loaded at 59,500 kva, 
almost the full rating of the machine on maximum safe 
heating. 

It will therefore be seen that with the works power 
factor at 0.8, the limit of economical and safe loading 
of the system is almost reached. If, therefore, the 
power factor of the system tends to drop below 0.8 dur- 
ing peak load periods, measures have to be taken to in- 
troduce power factor correction means in order to 
operate the system safely and economically. 

To maintain a high power factor of the plant as a 
whole, the following general rules should be observed: 

1. Do not allow unnecessary transformer capacity 
switched on the system in the hope of using it in 
an emergency. Overcapacity puts unnecessary 
losses on the system without any commensurate 
advantages, but increases the reactive loading of 
the system. 

2. Do not use unnecessary over-sized induction mo- 
tors in the hope of having a cool running machine. 
Oversized induction motors demand increased re- 
active power and often create mechanical drive 
problems, if the acceleration becomes too rapid. 
Under reversing mill service, oversized motors are 
more a liability than an asset. 

3. Use synchronous motors wherever their use is con- 
sidered justified and where synchronous motor 
can easily substitute for an induction motor. Syn- 
chronous motors make very good drives for com- 
pressors, hydraulic large size pumps, motor-gen- 
erator sets, steady speed, semicontinuous and con- 
tinuous mills, and several other drives. Modern 
selfstarting, self-synchronizing synchronous mo- 
tors are superior in every respect to slip ring in- 
duction motors. 

Synchronous motors are more robust and can 
be easily designed for higher pull-out torques. 
They can operate at a leading power factor, im- 
proving the power factor of the system. 

Pull-out torque of synchronous motors varies 
directly as the voltage, while that of induction 
motors varies as the square of the applied voltage. 
Under system disturbances, therefore, synchron- 
ous motors give a more stable operation, when in- 
duction motors are likely to trip off or burn out, if 
not properly protected. 


STABILITY OF POWER SUPPLY 
By stability of power supply in steel plants is meant 
that in case there is a severe fault on one section of the 
system, other sections should not be badly affected. In 


an underground cable system using multicore cables, it 
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often happens that a ground fault quickly develops into 
a phase-to-phase short circuit, causing a severe shock 
on the system if not quickly isolated. 

For normal stability, the following major conditions 
require specific attention when a primary high voltage 
system is planned: 

1. Duplicate bus bars at the main primary station 

from which bulk of the power is sent out. 

2. Proper sectionalizing of the buses at the major 
receiving stations, and distribution of outgoing 
feeders on separate bus sections, so that power 
supply can be continued in case one bus section 
has to be down. 

3. Short circuit rating maintained within the stand- 
ard ratings of industrial type breakers. 

4. In case of a heavy short circuit in a feeder, the 
voltage on the section not directly connected to 
the fault bus should not drop below 65 per cent 
of the normal voltage. 

5. Discriminative relaying which provides duplicate 
relays, one operating within a few cycles if the 
fault lies within its operating zone, and the second 
to be a back-up relay which operates if the first 
one fails. 

6. Designing motors on important services, (such as 
circulating water pumps, furnace blowers, motor- 
generator sets, etc.) for pull-out torques of at least 
250 per cent of normal full load torque. 

The plan shown in Figure 2 is designed to give the 
maximum stability of the power system and to provide 
the normal continuity of power. A study of Figure 2 
will reveal the following major features of the scheme: 

1. The power house main bus is laid out as a stand- 
ard double bus system, known to power system 
operators and designer. For the steel plant, the 
distribution will be of the enclosed, metal-clad, 
fully interlocked protected type. 

2. Front bus is sectionalized over bus section 
switches into three separate sections, while the 
rear bus is laid out also in three corresponding sec- 
tions, but interconnected by bolted links to form 
a continuous bus. 


3. The front and the rear bus sections can be inter- 
connected over bus coupler switches. This is ne- 
cessary in order that a feeder can be transferred 
from the front bus to the rear or vice versa, with- 
out switching off the power. 

4. The bus section and bus coupler switches are fully 

automatic circuit breakers, the bus section 

switches are provided with standby protective re- 
lays which are set to operate in case a fault on the 
neighboring bus persists. 

Two 20,000-kva current limit reactors having 15 

per cent reactance are connected over automatic 

relayed circuit breakers at the two ends of the 
double bus so as to form a completely closed ring. 

The arrangement thus gives the facilities of a 
double bus layout, with the flexibility of a ring 
bus. The system can thus be operated in any con- 
venient manner as desired by the operating en- 
gineer. 

6. By keeping “Off” any one of the bus section 
switches on the front bus, the system can be oper- 
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ated as an open bus in three sections, connected 
over bus bar current limit reactors. 


. The position of the bus selector isolators are shown 


in Figure 2 for normal system operation. Load 
area stations A and B are normally operated on 
the front bus section to which generator No. 3 is 
connected; stations C and D are connected to the 
rear bus to which the two 20,000 kva utility trans- 
formers are connected. Station E is connected to 
the front bus section on which generator No. 1 is 
operating. 

When the generators No. 1 and No. 3 are in serv- 
ice, the two front bus section switches are kept 
open. When the generator No. 2 is brought in serv- 
ice, one of the bus section switches will be closed, 
depending on whether the generator No. 2 re- 
places the generator No. 1 or generator No. 3. 
During normal operation, therefore, the various 
load area substations can be operated in groups 
from separate bus sections of the main power 
house bus, which are interconnected over the bus 
bar current limit reactors. 

The advantages of the open ring working are that 
the current limit reactors are fully effective in 
case of heavy short circuits. It will be seen that if 
a persistent short circuit is not cleared in time, the 
voltages on the neighboring buses will not be 
lower than 65 per cent, the instantaneous voltage 
drop being limited to 27 per cent, based on 15 per 
cent subtransient reactance of the generators. 
The stability of motors connected to the sections 
of the system not directly affected by the short cir- 
cuit would remain within their stability limits. In- 
duction motors with 250 per cent pull-out torque, 
if fully loaded, will still have a pull-out torque of 
105 per cent at 65 per cent of their rated voltage. 
If, therefore, the motors are properly relayed, they 
will hang on to the system for a longer time. The 
stability of operation is thus proportionately 
raised. Synchronous motors will have much 
greater stability, because their pull-out torque 
varies directly as the voltage. 

The distribution of loads on the bus is such that 
only a part load flows over the bus section re- 
actors. The reactors are protected by automatic 
circuit breakers on both sides. If an overload flows 
for a short time, only alarm is given, while auto- 
matic tripping is set for higher values. Reactors 
can also be selectively isolated if they develop any 
fault. 


. Open-ring bus short circuit rating of the system is 


below 500,000 kva. Maximum short circuit rating 
with the ring closed is limited to 600,000 kva, 
based on subtransient reactance and symmetrical 
currents. Standard 750,000 kva station type break- 
ers are therefore proposed. 

Bus section switches at the receiving stations are 
kept closed, operating the station with a straight 
bus. The bus couplers are relayed so that if a 
feeder breaker on fault does not trip, the bus coup- 
ler is relayed in sequence before the main incom- 
ing breaker on the bus section open out. Thus total 
shutdown of the station is prevented. 





SYSTEM RELAYING 


The feature of relaying which plays an important 
part in the continuity of power supply is the method of 
neutral grounding of the system. In steel plants, it is a 
general practice to ground the system neutral over cur- 
rent limiting resistances, only one machine neutral be- 
ing grounded at a time. The limitations of such a sys- 
tem are so obvious that the steel plant electrical system 
designers should consider the arc-suppression method 
of grounding the system neutral. 

The faults even in case of underground systems de- 
velop as single phase to ground faults which, in case of 
grounded neutral, quickly turn into phase-to-phase 
short circuits if not relayed in time. A faulty feeder 
even on transient faults has to be tripped causing power 
failure, if a short circuit is to be avoided. 

For systems which transmit power at generated volt- 
age, or systems which have a major substation at 13.8 
kv or higher from which power is sent to different load 
area stations, the compensated earth fault relaying 
over arc-suppression transformers presents many de- 
sirable features for a steel plant distribution. Such a 
system reduces the ground fault currents to a harmless 
low value, thus permitting the system to operate on a 
sustained ground fault till arrangements are made to 
remove the faulty feeder from service. The stability of 
the system is thus raised to a very great extent. Refer- 
ence is here made to the author’s paper published in 
October, 1949 issue of the Iron & Steel Engineer, pages 
72-77, where a scheme of compensated ground fault re- 
laying for steel plants is explained. 


SURGE PROTECTION 


Electrical systems are prone to voltage surges caused 
either by atmospheric lightning disturbances, system 
faults or switching surges. It is, therefore, desirable 
that all important high voltage rotating machines are 
provided with surge arresters. Machine type lightning 
arresters, shunted by capacitors (0.25 to 0.5 MF), give 
the best protection against system surges. The arresters 
limit the magnitude of the voltage wave, while the 
‘apacitors slope down the wave-front. Standard metal- 
clad high voltage industrial switchgear can incorporate 
the surge protection equipment, and the steel industry 
should adopt the same as a standard practice. The 
small extra cost will be worth its expenditure, if life of 
vital machinery is thereby increased. 


SUMMARY 


Flexible and stable electric distribution system is the 
very nerve center of modern steel plants. It is the re- 
sponsibility of electrical engineers to provide stable, 
reliable, simple, yet low cost systems, that can distri- 
bute large blocks of power at better voltages and per- 
mit smooth disturbance-free operations of the many 
services of the steel plant. Manufacturing and design 
improvements in the various power distribution system 
components such as transformers, switchgear, substa- 
tions, cables, bus structures, etc., have made possible 
the attainment of simpler and more reliable systems. 
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CATHODIC PROTECTION, 
FOR STEEL MILL GROUNDING SYSTEMS 


By J. F. HEADLEE 


Electrical Design Engineer 


Construction Engineering Bureau 


United States Steel Corp. 


Fairless Hills, Pa. 


-...grounding practices have advanced 


tremendously in the past few years.... 


A AS early as 1824, Sir Humphry Davey explained the 
theory of cathodic protection, but not until the 1920's 
did industry become concerned as to its merits. These 
early developments occurred mostly in the pipe line 
fields related to the oil and gas industry. Later, electric 
power and telephone industries began adopting the 
method to protect underground cable sheaths. 

The electrical power industry during the past fifty 
years has developed from a simple and rudimentary 
one to a complex and diversified system. During this 
period, many advances have been made in the ground- 
ing of circuits and equipment and until a few years ago, 
it was considered quite proper and conventional to 
establish a ground electrode by means of burying a 
large quantity of bare copper wire, or plates in moist 
earth. These electrodes were excellent for conductivity 
and longevity, and the electrical engineers were well 
satisfied, but the corrosion engineers declared these 
types of ground electrodes were causing deterioration 
to underground iron and steel structures so it became 
economical from an over-all standpoint to use iron or 
steel electrodes. However, the economics seemed well 
balanced, but the longevity of electrodes was dim- 
inished, and the probability of a poor, or no ground con- 
nection has fostered cathodic protection for steel mill 
grounding systems. 

A large amount of literature is available on the sub- 
ject of corrosion as it pertains to metallic underground 
structures, but a brief review of the fundamentals will 
be mentioned as follows: 

1. The damaging effects due to electrolysis is caused 
by electric current flow from a metal into an electrolyte, 
for example, current leaving steel piling and flowing 
into moist earth and thence back to the source. 

2. There are two primary sources of electric current 
which produce corrosion: stray currents from d-c gen- 
erators, and galvanic currents from two dissimilar 
metals in an electrolyte. 
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It is the galvanic current type of corrosion which will 
be described and a method of cathodic protection pre- 
sented. 

The primary purpose of a grounding system is to 
limit the rise of potential on a circuit during fault con- 
ditions in order to protect personnel and the equipment 
involved. In order to limit the rise of potential during 
maximum fault current, a relatively low resistance to 
earth is necessary, which makes it mandatory to estab 
lish and maintain suitable ground electrodes. 

Many factors are involved in the design of an ade- 
quate grounding system. Some of them are types of 
soil, size and number of electrodes, and depth of pene- 
tration into earth. All of these factors must be care 
fully considered and evaluated. First, if the terrain is 
rocky, sandy or extremely dry, then a low resistance 
earth electrode is not attainable, if the terrain is loam, 
clay or combination thereof with sufficient moisture so 
as to give a resistance of 10,000 ohms per centimeter or 
less, then a plurality of electrodes will produce a low 
resistance ground system. 

A description of the design and installation of the 
grounding systems at Fairless Works, U.S. Steel Corp. 
will present a typical case of cathodic protection of 
grounding systems. 

The terrain and geological formation at the location 
of the plant site within the bend of the Delaware River 
consists of a top strata of soil, sand and gravel, with 
lower strata of gravel, rubble, and silt. 

Samples of soil were tested in the research and de 
velopment laboratory. These readings varied from 
10,000 to 90,000 ohms/cm. Field tests on location were 
made by establishing test rods driven to various depths, 
these checked closely with the laboratory tests. Based 
on the above resistivity data, an excessive number of 
twenty foot rod electrodes would have been required, 
so forty foot rods were driven deeper into the earth. 

A formula was developed whereby ground beds of 
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any desired resistance could be obtained by installing a 
plurality of rods and anodes with a ratio of two rods to 
one anode. A typical ground bed is shown in Figures 1, 
2, and 8. 

The steel rods were forty feet long by 114 in. diam- 
eter. The anodes were 10 ft long, 4 x 4 in. square mag- 
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Figure 1— Ground bed plan shows layout used for steel 
ground rods and magnesium anodes. 


nesium—cast on the center of a 20-ft long, 1-in. diam- 
eter steel rod. The rods and anodes were spaced ten to 
twelve feet from each other which was found to give 
optimum resistance per minimum number of electrodes. 

The rods were all connected in parallel by 250-MCM 
neoprene jacketed copper cable which was terminated 
at a test plate. Likewise, the anodes were all connected 
in parallel and terminated at the test plate. 
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SECTION "G-C" 


Figure 2 — Vertical section shows that ground rods were 
driven 40 ft deep. 


The test plate facilitates separation of the two ele- 
ments for checking resistivity and current-voltage 
characteristics. The test plates also permit separation 
of equipment ground cables for measuring insulation to 
ground. Building structure ground cables were also 
terminated on test plates. 

The connecting cables of the grid were 250-MCM 
neoprene jacketed copper which was welded to tops of 
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rod and anode electrodes, then taped with neoprene 
tape to eliminate galvanic action between copper and 
steel. The grid connection cables were supported on 
crushed rock and covered with same for mechanical 
protection and drainage. 

The rods were given with a rig similar to a pile driver. 
The anodes were placed in an 8-in. diameter well bored 
to a depth of 15 ft and then back filled with bentonite, 
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Figure 3— This view gives details of magnesium anode. 





sodium sulphate and gypsum for beneficiation of mag- 
nesium to earth contact. 

After the grounds were completed, tests were made 
for resistivity, voltage and current characteristics. 
Table below shows the readings obtained on May 14, 
1952. 


semiiener: ‘Resistance to Earth in Ohms 


| Mg and | No. of | No. of 


Location Mg Steel | steel rods anodes 
No. 1 4.2 3.3 3.0 13 6 
No. 2 5.8 3.3 31 | 13 6 
No. 3 2.8 20 | 20 | 1 6 
No. 4 6.25 3.0 ss | ®& 6 


Test data forms have been prepared for recording 
periodic tests, and arrangements made to secure the 
data and thereby enable control of necessary mainte- 
nance of the ground systems as well as furnish valuable 
data for future reference. 

The magnesium anode method of cathodic protec- 
tion of grounding systems has provided sufficient po- 
tential and current to not only protect the steel ground 
rods, but also has afforded cathodic protection for 
building substructures within the environment of the 
anodes. In addition thereto, the grid system resistance 
has been lowered by the anodes being connected in 
parallel with the rods. 

Based on data of previous experiments, the steel 
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ground rods with cathodic protection should last inde- 
finitely and therefore assure adequate ground protec- 
tion. The magnesium anodes will of course deteriorate, 
but at a rate indicated to last twenty years, or more 
under present soil conditions, thereby minimizing re- 
placements. 

The cathodic protected grounding systems described, 
not only provide the necessary low resistance to earth 
for protection to personnel and equipment, but afford 
cathodic protection to adjacent metallic substructures 
and thereby present another advance in the field of 
engineering. 





DISCUSSION 


PRESENTED BY 


WILLIAM B. FERGUSON, William B. Ferguson 
and Associates, Chicago, III. 


William B. Ferguson: Had I been permitted to put 
the grounding system in on the open hearth, which we 


built for the Fairless Works, the grounding system 
would have consisted of H-beams, which served as pil 
ing, connected with million circular mill cables. 

The U.S. Steel people have tenaciously stuck to their 
requirement, and we went along. I think it is a subject 
which is going to bear considerable watching in the 
future, as it no doubt has possibilities. I have had con 
siderable experience with water line failures, gas line 
failures, due to electrolysis, and it is a very interesting 
subject. 

However, there is one other point which I would like 
to bring out in connection with this paper, and that is a 
word of caution. Where the ground beds serve sub- 
station areas, particularly, it might be well to give 
some thought to fault current magnitudes. As Mr. 
Headlee pointed out, the grounding system is made up 
of a grid work of 250-MCM cables which connect the 
bed areas. We found, in one or two instances, that 
ground fault currents immediately around substations 
can exceed the current-carrying capacity of these 
cables. If you are going to stick to 250-MCM cables, it 
may be necessary to parallel two or more to handle the 
station fault currents. 
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AISE WEST COAST MEETING 


LOS ANGELES, CALIF. 
FEBRUARY 15, 16, 17 


The first West Coast meeting in the history of the AISE, held February 
15, 16, 17 at the Hotel Statler, Los Angeles, Calif., attracted steel men 
from all parts of the country. The program featured technical papers by 
leading steel mill authorities, aimed particularly at problems confronting 
western plants. 

Eric L. Anderson, president of the Association, officially opened the 
conference with an address of welcome (1). A total of 450 men (2) attended 
the various sessions (3) during the first two days of the meeting. 

Shown in (4) are Emil Kern, co-chairman, E. L. Anderson, and Ernest F. 
Donatic, co-chairman (standing) with speakers of the initial technical ses. 
sion, Charles E. Smith, Cutler-Hammer, Inc., Norbert C. Rubin, Yoder Co. 
and Astor L. Thurman, Mannesmann-Meer Engineering and Construction 
Co. Standing in (5) are G. G. Beard, United Engineering and Foundry Co., 
and John L. Young and W. F. Pruden, of U. S. Steel Corp., with co-chair. 
men R. J. Tremblay, Bethlehem Pacific Coast Steel Corp., and W. A. Mar- 
shall, Columbia-Geneva Steel, and author E. E. Vonada, Reliance Electric 
and Engineering Co. 

Co-chairmen William A. Perry, Inland Steel Co., and Laurence S. Dahl, 
Columbia-Geneva Steel, seated (center) in (6), talk over papers to be 
presented by P. A. Beaman, Morgan Construction Co., (seated left) and 
L. F. Stringer, Westinghouse Electric Corp., and (standing) W. R. Harris, 
Westinghouse Electric Corp., Phillip Scarola, Elliott Co., C. C. Brandt, 
Bethlehem Pacific Coast Steel Corp., and (bending over) R. E. Noble, 
Mesta Machine Co. Co-chairman John H. Vohr, U. S. Steel Corp., (seated 
right) in (7) checks an item with co-chairman George B. McMeans, Kaiser 
Steel Corp., and author W. E. Miller, (center) General Electric Co., as 
George Grovesnor, Colorado Fuel and Iron Corp., Clarence R. Lohrey, 
Kaiser Steel Corp., and W. J. McClung, Bethlehem Pacific Coast Steel 
Corp., look on. 

Getting together for a between-sessions chat (8) are Roy McNally and 
Milo Shutt, of Alliance Machine Co., W. R. Yorkey, Electric Controller and 
Manufacturing Co., R. G. Widdows, Electric Controller and Manufacturing 
Co., and E. T. Phillips, Sheffield Steel Co. L. L. Young, Kaiser Steel Corp. 
(9), R. W. Leech, Westinghouse Electric Corp., and P. A. Beaman, Morgan 
Construction Co., (seated) join R. J. Pascol, Westinghouse Electric Corp., 
B. J. Middour, Reynolds Metals, and E. E. Mathern, Kaiser Steel Corp., in 
a lively session. 

John H. Vohr (10) entertains W. G. Hoffman, Aetna-Standard Engineer- 
ing Co., Cecil Warrender, Mackintosh-Hemphill Co., and M. C. King, 
Kaiser Steel Corp. Caught in a jovial mood (11) are K. C. Gardner, Jr., 
United Engineering and Foundry Co., A. W. Steele, Bethlehem Pacific 
Coast Steel Corp., Charles A. Richardson, of United, Tudor Wall, Kaiser 
Steel Corp., G. G. Beard, United Engineering and Foundry, and W. J. 
Bolton, Bethlehem Pacific Coast Steel Corp. 

The quartet pictured in (12) is made up of J. R. Gregory, Blaw-Knox Co., 
Worrell Pruden and H. W. Christiansen, of Columbia-Geneva Steel, and 
George Andrews, Blaw-Knox Co. Sanford Brooks (13) Tool Steel Gear and 
Pinion Co., points out an item of interest to R. J. Myers, Tool Steel Gear and 
Pinion Co., J. F. Mayberry, Inland Steel Co., and K. R. Casey, Kaiser Steel 
Corp., while in (14) K. L. Johannsen, U. S. Steel Corp., does the same for 
L. F. Moore, Columbia-Geneva Steel, R. E. Walsh, Continental Foundry 
and Machine Co., and S. A. Huffman, Kaiser Steel Corp. 

In (15) R. T. Lucas, of Weirton Steel Co., catches up on some reading 
while kibitzers W. E. Miller, General Electric Co., Dennis Miner, Bethle- 
hem Pacific Coast Steel Corp., R. E. Johnson, General Electric Co., and 
R. D. Bradley and M. M. Mosley, also of Bethlehem Pacific Coast Steel, get 
into the act. In (16) Frank Alcock, Cleveland Worm and Gear Co., C. W. 
Chamberlain, Columbia-Geneva Steel, and Carl W. Sinclair and E. J. 
Ehret, of Cleveland Worm and Gear Co., listen appreciatively as Lee 
Witzenburg, also of Cleveland Worm and Gear, beats out a tune on the 
piano. At the reception preceding the stag dinner (17), on Tuesday, Feb- 
ruary 16, H. H. Fuller, Bethlehem Pacific Coast Steel Corp., talks shop 
with Barney Dagan and J. L. Ashby, of Kaiser Steel Corp. 

Climax of the three-day meeting was the full-day inspection trip (18) to 
the Fontana plant of the Kaiser Steel Corp. 
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CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 


Monday, April 26, 1954 
8:00 P.M. 


Dinner 6:30 P.M., Meeting 


“Comparison of Open Hearth and Electric Furnace Operations 
in a Cold Metal Plant,” by J. H. Girdler, Vice President 
Operations, Atlantic Steel Co., Atlanta, Ga. 


Thomas Jefferson Hotel, Birmingham, Ala. 


BUFFALO SECTION 


Tuesday, April 13, 1954 — Dinner 6:30 P.M., Meet- 
ing 8:00 P.M. 


Inspection Trip, Hydro-Electric Power of Ontario, Canada. 


“Modernization of Rod Mill at Steel Co. of Canada,”’ by D. W. 
McLean, Assistant Superintendent of Rod*and Bar Mill, 
Steel Co. of Canada, Ltd., Hamilton, Ontario, Canada. 


Henley Club, St. Catharines, Ontario, Canada. 


CHICAGO SECTION 


Tuesday, April 6, 1954 
ing 7:45 P.M. 


Dinner 6:15 P.M., Meet- 


“Adjustment and Maintenance of Magnetic Amplifiers,” by 
Paul M. Fischer, Electrical Engineer, Cutler-Hammer, 
Inc., Milwaukee, Wis. 


Phil Smidt’s Restaurant, 1205 N. Calumet Avenue, 
Hammond, Ind. 


CLEVELAND SECTION 


Tuesday, April 20, 1954 — Dinner 6:30 P.m., Meet- 
ing 8:00 P.M. 


“Production and Application of Titanium and Titanium Alloys,” 
by Frank H. Vandenburgh, Vice President and General 
Manager, Mallory-Sharon Titanium Corp., Niles, Ohio. 


University Club, 3813 Euclid Avenue, Cleveland, 
Ohio. 


DETROIT SECTION 


Tuesday, April 18, 1954 
ing 8:00 P.M. 


— Dinner 6:30 P.M., Meet- 
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“New 45-in. x 90-in. Slabbing Mill at Great Lakes Steel Corp., 
Ecorse, Mich.” 


1. “Mechanical Design and Installation,’’ by P. C. Vetter, 
Chief Engineer, Great Lakes Steel Corp., Ecorse, Mich. 


2. “Electrical Design, Installation and Operation,’”’ by 
Harold Hoeft, Assistant Chief Electrical Engineer, 
Great Lakes Steel Corp., Ecorse, Mich. 


Dearborn Inn, Oakwood Boulevard, Dearborn, Mich. 


PHILADELPHIA SECTION 


Saturday, April 3, 1954 — Dinner 6:00 P.m., Meet- 
ing 7:00 P.M. 


“Comparison of Straight and Tapered Tread for Crane Wheels,” 
by J. A. Bell, Chief Engineer, Bethlehem Steel Co., Beth- 
lehem, Pa. 


“Daily Maintenggce Cost @ontrol,” by William B. Carter, 
Maintenanée Engineer, Alan Wood Steel’ Co., Conshohock- 
en, Pa. 


*“‘Maintenance Aspects of the Corrosion Program at Fairless 
Works,” by K. L. Johannsen, Division Superintendent of 
Maintenance and Utilities, United States Steel Corp., 
Fairless Hills, Pa. 

Engineers’ Club, 1317 Spruce Street, Philadelphia, 

Pa. 


PITTSBURGH SECTION 


Monday, April 12, 1954 — Social Hour 6:00 P.M., 

Dinner 7:00 P.M., Meeting 8:00 P.M. 

“Installation and Operation of Allegheny Ludlum’s 58-in. Hot 
Strip Mill,”” by Emil Kern, Vice President in Charge of 
Engineering, and Earl A. Neeb, Manager, Blooming and 
Breakdown Mills, Allegheny Ludlum Steel Corp., Brack- 
enridge, Pa. 

Alumni Room, University Club, University Place, 

Pittsburgh, Pa. 


YOUNGSTOWN SECTION 


Monday, April 26, 1954 — Dinner 6:30 P.M., Meet- 
ing 8:00 P.M. 


“Electric Resistance Welding of Mild Steel Tubing,”’ by C. W. 
Thomas, Electrical Engineer, McKay Machine Co., 
Youngstown, Ohio. 


Mahoning Country Club, Girard, Ohio. 
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LONE STAR STEEL COMPANY 


Lone Star Steel Company’s modern steel mill called 
for modern Open Hearth Furnaces and Rust is proud to 
have filled the need with four modern installations. In 
all phases of steel making, particularly today, ECONOMY 
is an essential for advantageous competitive position. For 
more than a quarter-century, economy has been Rust’s key- 
note for efficiency in metallurgical furnaces of all types — 
beginning with Open Hearths. It will pay you to consult Rust for 
quotations on designing and building your new Open Hearths, or on 
redesigning and rebuilding your old furnaces. 


wae! 
THE WHOLE JOE 1S ONE JOB 
WITH A ‘RUST PACKAGE CONTRACT” 


Rust Furnace Company 


RUST BUILDING PITTSBURGH, PA. 








yi 


MORE HP PER POUNDe MORE HP 





in 
. | 


ETT hs. 
ft 


ip 
of 


ee 


YY 
BU 





PER CU. IN.e MORE HP PER DOLLAR 
Qe 


Wy 
€ 





Wd - 


Sonwinfi 


190,000 STANDARD $/c(ANSWERS 
TO//j/7 DRIVE PROBLEMS 


Look closely at the cutaway views above. Note how the 
worm wraps around the gear and the gear around the worm. 
That's the double-enveloping principle of Cone-Drive gears. 
It gives you high load-carrying capacity, long life and 
less weight, all in an extremely compact unit. 


Size for size, Cone-Drive speed reducers will out-perform 


any other worm geared speed reducer on the market. 


Yet, you can select any one of 190,000 standard stock re- 
ducers to solve your specific drive problem the efficient way. 


You can choose ratios from 5:1 to 4900:1. 


You can handle loads from fractional to 800 hp. 


You get all this with only 58 standardized mountings. 


Cone-Drive gears offers this versatility because of their 
modern manufacturing methods. All parts for a given center 
distance — gears, mountings, bearings, housings, fan-cooling 
attachments and water cooling coils, etc.—are standardized 





= SS GEARS 











DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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whether you require worm under or over, gear shaft vertical 
or horizontal, single or double-extended shafts, right or 
left hand. All of these parts are completely interchangeable 
for a given center distance, too. 


Find out more about Cone-Drive speed reducers. Ask for 
Bulletin 8901-50 











yp oO LON, /, Michigin Took! Onyuiny 


7171 E. McNichols Road « Detroit 12, Michigan 
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TITANIUM CARBIDE ROD MILL GUIDES 
GIVE IMPROVED ROD PRODUCTION 


A PIECES of preformed, sintered ti- 
tanium carbide (approximately 14 x 
1 x 3 in. overall) used today for rod 
mill guide-inserts are proving to be 
one of the industry’s most outstand- 
ing cost cutters of the last decade. 
Rod mill yields are being upped—in 
many cases to 2 per cent, production 
downtime is decreasing, and scrap 
generation reduced 80 per cent in 
addition to improving the finished 
rod’s cross-sectional accuracy and 
surface finish. These inserts, develop- 
ed jointly over an 18-month period 
by engineers of both Kennametal 
Inc., Latrobe, Pa. and one of the 
country’s largest rod producers, are 
giving exceptional performance in 
mills rolling AISI 1010, 1020 and 
various other grades of wire rods. 

Mill downtime usually occasioned 
by too frequent guide changes has 
heen substantially decreased due to 
the material’s long wear-life. It is not 
unusual for operators to now go from 
200 to 310 hours between guide re- 
grinds. Conventional guide materials 
normally require replacement and 
or regrinding in from 3 to 10 hours of 
mill operation—10 hours being the 
maximum rather than the norm. 

As a matter of interest, a set of 
these titanium carbide guides which 
had been reground eight times, pro- 
duced an average run of 200 hours 
per regrind for 1600 hours effective 
guide life. Scrap was reduced to one- 
fifth of its former quantity. 

Unusual properties of this new ma- 
terial make it especially adaptable 
for handling red-hot rod through the 
finishing stands of today’s high- 
speed mills at 5000-5200 fpm as well 
as in lower speed mills at 3200-3500 
fpm. Until the advent of Kentanium, 
rod mill’ operators advise they never 
encountered a guide insert material 
that proved satisfactory for the pur- 
pose — including the modern-day 
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tungsten carbides, cast alloys and 
high-speed steels. 

These guide inserts show a wear- 
ratio as high as 45 to 1 over previ- 
ously used material. The character- 
istics of non-galling, resistance to 
both abrasion-under-heat and shock, 
lends it to immediate application for 
hot-wear surfaces where general pur- 
pose materials generally fail. [ts semi- 
lubricating action prevents less tend- 
ency to drag or pickup, permitting 


mills to produce higher tonnages due 
to lessened downtime. Both product 
finish and accuracy 
are vastly improved. One of the vex- 
ing problems encountered in rod mill 
operation solved by use of these in- 
serts is that of “tangles” or “cobbles” 
which quite often are caused by poor 
guiding of the travelling red-hot rod 
into the rolls. 

While the exact dollar value of 
savings produced as the result of 


cross-sectional 


Figure 1 — ‘‘A’’ in photo shows typical rod mill guide. ‘‘B’’ shows guide half 
with Kentanium insert in place. ‘‘C’’ is disassembled view of guide half. 
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downtime and improved 
product finish cannot usually be cal- 
culated daily, extended periods of 
testing and recording show these fac- 
tors contribute considerably to a rod 
mill’s overall yield. An eight-month 
report from the plant of one of the 
country’s leading rod producers, 
shows an average net savings in pro- 
duction costs of from $2.25 to $2.75 
on each ton of rod produced per 8- 
hour shift, due to the increased pro- 
duction secured by eliminating much 
of their downtime previously re- 
quired for changing short-lived mill 
guides. 


lessened 


A typical case history involving 
conventional rod mill guides follows: 
Abrasiveness of the rod travelling 
from 40 to 60 miles per hour, at tem- 
peratures varying between 1600 and 
1800 F, readily caused excessive wear 
in both brass and alloy guides. They 
tended to wear in the guiding contact 
faces permitting the rod to “lay- 
over” in the guide, which produced a 
cross-sectional inaccuracy when it hit 
the rolls off-center. As wear increased 
in the guides, enough movement re- 
sulted to allow the rod to veer off to 
one side missing the rolls entirely and 
causing cobbles. 





Maintenance of Kentanium guides 
is relatively simple. All that is re- 
quired is a simplified machine shop 
setup where the inserts are easily 
ground to desired size and finish in 
approximately 10 minutes per piece. 
As expensive diamond grinding 
wheels are not required, these inserts 
lend themselves to ease and economy 
of maintenance. Rolling smaller dia- 
meter rod or wire may now be a real- 
ity for the industry by use of Ken- 
tanium inserts. This in turn will re- 
duce today’s cost of manufacturing 
rod sizes which now require drawing 
operations. 














ASSOCIATION OF 


Tube Will Practice 


Practical information on layout and operation of 
facilities for seamless, butt and electric weld pipe, 
a field in which little information has been pub- 
lished ... 23 articles by 20 authoritative writers 
... invaluable for engineers, operators, trainees 
and students. 
8-%4 x 11-% in.,........ 196 pages, illustrated, clothbound 
Price: To AISE Members. . . $2.00 
To Others.........$4.00 


1010 Empire Building 
Pittsburgh (22), Pa. 


A selection of articles 
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on various phases of 
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tube making. 
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STRIP ANNEALING AND 
DESCALING LINE 
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DREVER CONTINUOUS STAINLESS 
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to both bate d sired —prenes" — d high 
Shown above is an annealing-descaling include, where e ae acid dip, = mplete 
line for stainiess steel strip. This unit has ter qv ; as co 
@ capacity of 2000 Ibs./hr. Maximum scaling, “° rinse tanks, 9° re earch 0 
strip width 24 inches. Single strip, or ressure water f diligent re* lif 

+ multiple strips can be processed. These P tatio oie . ractice qual! Y 
units can be built for any capacity and jnstrumen descaling P tions 
any width of strip. d evelopment pos pere ; 


REV IMMERSION TYPE 


DESCALING BATH 


730 EAST VENANGO ST. © PHILADELPHIA 34, PA. 
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AA development of major impor- 
tance to the aircraft, auto- 
matic process and metallurgy fields, 
and to industry in general was dis- 
closed recently with the 
ment that Crucible Steel Co. of 
America and National Research 
Corp. have joined forces to accelerate 
development of the vacuum melting 
of steels and other alloys. Crucible 


electronic, 


announce- 


TEMPERATURE GAUGES, THE PROPER 
TING = MAINTAINED 
TI¢ =) 


OP oe 


CONVERTS ORDINARY POWER 


NTO HIGH FREQUENCY POWER 


has acquired a 50 per cent interest in 
Vacuum Metals Corp., formerly a 
wholly owned subsidiary of National 
Research. Vacuum Metals is already 
producing vacuum melted steels and 
other metals commercial quanti- 
ties, and is the country’s only com- 
mercial producer of these high-purity 
metals. 

\rrangements have also been com- 
pleted for construction of new vac- 
uum melting facilities to be located in 
Syracuse, N. Y., in an expansion pro- 
vram that is expected to increase 
Vacuum Metals’ by more 
than 500 per cent in the next twelve 


capacity 
months. 
This important move is consistent 


with Crucible’s primary interest in 
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RUMENT mM AS 


special purpose steels and alloys— 
metals which must resist extraordi- 
nary heat, cold, corrosion and pres- 
sure. 

Vacuum Metals Corp., the out- 
growth of more than ten years of re- 


search and development on the vac- 
uum melting process, is currently 
producing vacuum melted metals 


and alloys in its plant in Cambridge, 
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Figure 1 — Schematic diagram shows operation of vacuum melting system. 


Mass. Present production facilities 
permit production at a rate in excess 
of $1,000,000 annually. 

First step toward increasing this 
production will be the construction 








CRUCIBLE STEEL ENTERS 
INTO VACUUM MELTING 


OF STEEL 


Figure 2—A 600-Ib ingot of special 


high-temperature alloy is being 
lifted from mold after vacuum melt- 
ing and casting. 


by Vacuum Metals of a new furnace 
of 6,000 lb daily capacity at the Syra- 
cuse, N. Y., plant of Crucible. Units 
can produce 3-13 melts in a 24-hr 
day. Vacuum Metals will also con- 
tinue the operation of its present fur- 


naces at Cambridge. For the benefit 
of Vacuum Metals, National Re- 


search will intensify its metallurgical 
research program, including not only 
vacuum melting processes and prod- 
ucts, but also other fields, such as 
vacuum sintering and the develop- 
ment of protective for 
metals. 


coatings 


Figure 3— Operator uses optical pyrometer to measure temperature of molten 











steel in crucible inside the vacuum tank. 
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lifting 

restrictions 

on nickel has 
improved quality 
of univan castings 


UNION CHARGING BOXES and PEELS 
cast in nickel UNIVAN steel 







With nickel available in greater supply, you can now get even 
better quality castings of time-proved nickel UNIVAN steel 
such as charging boxes, peels, bearing covers, couplings and 
spindles, tongs and tong levers. 






UNIVAN has greater resistance to firecracking than carbon 
steel, due to its nickel content. And its higher tensile strength 

about 50°, more than carbon steel — provides greater resist- 
ance to torsional twist and shock. 

If you’re not satisfied with the life of your present castings, 
give UNIVAN castings a chance to prove their long-life per- 
formance on your toughest jobs. 

Just send us your blueprints -for more complete information 
and a quotation on your requirements. 


BLAW-KNOX COMPANY . .- «~ UNION STEEL CASTINGS DIVISION 


PITTSBURGH 1, PENNSYLVANIA 
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UNION PRODUCTS: charging boxes * peels * bearing covers * slag pots * tongs and tong levers * universal couplings and 
spindles ¢ gearsandpinions ¢ ingotcars * charging box cars ¢ special UNIVAN and ARMOR steel castings 
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CUSTOMERS SAY: WE USE 


NATIONAL BRUSHES eecause... 


TRADE -MARK 

















“...their wide range applicability simplifies “... their longer life, peak commutating ability 


specifications .. . we can count on fewer brush and low friction cut our maintenance cost... 
types and sizes to do a better job.” keep production rolling longer .. . for less.” 



































“... they offer more stock and catalog items 
than any other brand... faster delivery, fewer 
premium-priced ‘specials’... help us reduce pur- 


“... they’re easy to stack, unpack, identify... 
aid good housekeeping and speed storeroom 


chase cost and simplify ordering.” check-outs.” 
IND OUT for yourself why electrical The term ** National’’, the Three Pyramids device and the 
° . Silver Colored Cable Strand are registered trade-marks 
engineers, operators, purchasing agents and of Union Carbide and Carbon Corporation 
storekeepers agree on these outstanding NATIONAL CARBON COMPANY 
features of ““National”’ brushes for all types A Division of Union Carbide and Carbon Corporation 
of main-drive, mill-t and general se raters cahgp anally ange 
> yPe, 8 purpo ; District Sales Offices: Atlanta, Chicago, Dallas, 
motors. Put them to work all through your mill. Kansas City, New York, Pittsburgh, San Francisco 
Savings start right away! IN CANADA: Union Carbide Canada Limited, Toronto 





How good is really 


NATIONAL STANDARDIZED BRUSHES 





good brush performance 
Use “National” brushes 


and see! BETTER- 
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POWDERED IRON 
INVADES ELECTRODE DESIGN 


A HEAVILY coated electrodes con- 
taining large quantities of powdered 
metal in their coatings obtain in- 
creased welding speeds on the order 
of 50 per cent, with appearance in 
smoothness and freedom from spat- 
ter almost equal to that obtained 
with automatic welding. 

The development of electrodes 
with powdered metal in their coat- 
ings is a milestone for metal fabricat- 
ing industries. Although these elec- 
trodes are still new, (commercially 
introduced with Jetweld in October 
of 1953 by The Lincoln Electric Co.) . 
cost reductions already obtained in 
production welding indicate that 
welding procedures will shortly be 
completely revised to new standards. 
Powdered iron electrodes will obso- 
lete existing electrodes. This is not 
an opinion but is a calculated engi- 
neering conclusion. The basic funda- 
mentals of the are welding process 
have led inevitably to the develop- 
ment of powdered metal coatings 
and, therefore, inevitably secure their 
position in welding progress. 

In general, as welding current in- 
creases, the speed of welding in- 
creases. The electric arc drawn from 
the end of a welding electrode per- 
forms the three functions of melting 
the core wire, melting the coating of 
the electrode, and melting the edges 
of the parts to be welded together. 
An increase in welding current in- 
creases the speed with which the arc 
can perform these functions. For any 
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By L. K. STRINGHAM 
Chief Engineer 


The Lincoln Electric Co. 


Cleveland, Ohio 





Figure 1 — Partially used conventional electrode left, electrode with powdered 
metal coating right; shows difference in thickness of coatings and how 
crucible forms in the end of the thick powdered metal coating. This gives 
automatic control of mechanical arc length since drag technique is used 
in operation and controls arc action to give a smooth steady arc. 


given size electrode, welding speeds 
can be increased until a maximum 
usable current is reached. Beyond 
this maximum current of further in- 
crease causes difficulties which result 
in unsatisfactory operation. The dif- 
ficulty may be an overheated elec- 
trode causing a breakdown of the 
coating, it may be too much penetra- 


tion, gouging of the parent metal or 
too much spatter. In any case, the 
effect is to impose the top limit on 
welding speed. 

Electrodes with powdered metal 
coatings are designed to raise this top 
limit on welding speeds by eliminat- 
ing or reducing the effect of these 
difficulties. 


Figure 2— Slag formed from powdered metal coating is practically self 
cleaning. This slag has lifted from the bead by itself as it cooled. 
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Figure 3— Powdered metal coatings produce smooth, clean welds, compar- 
able to those produced with automatic welding. This is a horizontal lap 
weld made in 4-in. plate with a 4-in. diameter electrode. Current is 
360 amperes, arc speed 18 inches per minute. Conventional electrode, 
E-6012, calls for 320 amperes current and 12-in. per minute arc speed. 


The major cause of operating dif- 
ficulties that limit welding speeds is 
the fact that the welding are nor- 
mally creates more heat than can 
be effectively used by conventional 
melting the parent 
metal, the core wire and the coat- 
ing. This excess heat usually is ex- 
pended in melting an excessive 
amount of parent metal. The are 
force throws this excess and some of 
the melted core wire out of the molt- 
en pool. The result, depending on the 
application, may be too much pene- 
tration, gouging, undercutting and 
spatter. The correction for the diffi- 
culty with conventional electrodes is, 
of course, to cut back on the amount 
of current used and slow up welding 
speeds until satisfactory operation is 
obtained. 


electrodes in 


Electrodes with powdered metal 
coatings use the excess heat available 
in the are to increase welding speeds. 
The powdered metal in the coating is 
melted by this heat and becomes an 
additional source of metal for the 
weld, thus permitting an increase in 
welding speeds. The difficulties of 
excess current, spatter, gouging, un- 
dercutting, are minimized, and addi- 
tional metal is available to make full 
welds at the higher speeds. If an elec- 


trode contains sufficient iron powder 
in the coating to supply one third of 
the deposited metal from the coating 
and two thirds from the core wire, 
that electrode can deposit metal 50 
per cent faster than the same size 
electrode without iron powder in the 





heating in electrodes. Overheating is 
an operating difficulty frequently en- 
countered on welding applications 
where the rate of metal deposition is 
the only controlling factor on weld- 
ing speeds. The temptation is to push 
welding current up to its maximum 
since current controls the rate of 
metal deposition. The danger is that 
of overheating the electrode to a red 
hot condition by forcing it to carry 
more current than its size warrants. 
A red hot core wire will break down 
the electrode coating so that it can- 
not satisfactorily perform its func- 
tions. The limit to welding speed, 
therefore, becomes the maximum 
current which can be used without 
producing a red hot core wire. 
Powdered metal electrodes effect- 
ively raise the limit on welding 
speeds imposed by the current carry- 
ing capacity of the core wire. More 
metal is available for deposition and 
the more efficient use of the arc heat 
permits increasing welding speeds 


TABLE | 
Typical Currents and Speeds 


Electrode Current, Fillet Arc speed 
size, in. amp Polarity size, in. in. per min 
599 225 AC lg 15 
a5 200 DC ( +) T69 12.5 
3% 275 AC \4 15 
3 16 250 DC (+ ) 4 12.5 
yA 270 DC ( + ) Ino 12.5 
14 350 AC 546 14 
V4 300 DC (+) M6 12 


coating. Proper balance is necessary 
between coating and core wire, for if 
too much iron powder is put into the 
coating, so much of the heat of the 
arc may be absorbed by melting the 
coating that there will not be enough 
to melt the parent metal and core wire. 

In addition to reducing spatter, 
undercutting and gouging, this more 
efficient use of arc heat by powdered 
metal coatings also reduces over- 


without necessarily increasing cur- 
rents. 

For the electrode consumer, the 
efficient use of arc heat by powdered 
metal coatings means: 

1. Lower welding costs through 
higher welding speeds. 

Lower cleaning costs because of 

less spatter and undercut. 

3. Smoother and more uniform 
welds. 
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WANTED! 


There i4 a constant demand for copied of “The Modern Strip Mill", 
pullished by the Association of Jron and Steel Engineers. 
}{ your copy is not in use please get in touch with ud. 


ASSOCIATION OF IRON AND STEEL ENGINEERS, 1010 EMPIRE BLDG., PITTSBURGH 22, PA. 
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housing bore of suitable 
hardness and finish. 


If your design applications involve radial loads, the 
best way to handle the job is with Hyatts—for 


Hyatt offers industry’s most complete line of 





straight radial roller bearings! Hyatt Hy-Loads, 





for example, are made in three diameter series and 


two basic widths, to standard dimensions. There are 


ten major types—for the heaviest radial loads, and 
light or intermittent thrust loads. Four have 
separable inner races, two have separable outer 
races and four are non-separable, thus permitting 


wide flexibility in design and assembly procedures. 
solution to any roller bearing problem at your 


Corporation, Harrison, New Jersey. 


WATT 
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Write for our general catalog No. 150—it will put the 


fingertips. Hyatt Bearings Division, General Motors 








| 7 If your design requires a large shaft 
; diameter to produce greater rigidity 
without disturbing boundary dimensions, 
a | a separable inner race type Hyatt Hy-Load 
f4 bearing can be used with the inner race 
] omitted. Rollers operate directly on a 
suitable hardened and ground shaft. 


When the housing bore 
must be kept toa 
minimum, a Hyatt Hy-Load 
bearing with a separable outer 
race can be used—with the 
outer race omitted. The rollers 
then operate directly in a 





3 For designs requiring a bearing 
installed as a unit, there is the 
non-separable type of Hyatt Hy-Load. 
Whether you select a separable or non- 


seporable type of Hyatt Hy-Load, they 
are available in a wide range of sizes. 


ROLLER BEARINGS 
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A Few of the Many 
Satisfied users of 
HEROULT FURNACES 


A. M. Byers Company 
Allegheny Ludlum Steel Corporation 
American Steel Foundries 
Crucible Steel Co. of America 
Ingersoll Steel Division, Borg-Warner Corp. 
McLouth Steel Corporation 
Ohio Steel Foundry Company 
Republic Steel Corporation 
Rotary Electric Steel Company 
The Timken Roller Bearing Company 
Vanadium-Alloys Steel Company 


NEW CATALOGUE NOW READY 


Contains up-to-date information on Heroult Elec- 
tric Melting Furnaces — types, sizes, capacities, 
ratings, etc. Write Pittsburgh Office for free copy. 


ow TSS. @ 





the standard of 
efficiency and safety! 


Embodying the latest in mechanical and electrical equipment, 


these widely used furnaces are noted for their efficient per- 
formance, safety, and low operating cost and maintenance. 
We welcome an opportunity to help you select and install 


the furnace best suited to your particular requirements. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in New York, Philadelphia, Chicago, 

San Francisco and other principal cities. 


United States Steel Export Company, New York 
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This building is 
LIFE conditioned with 


PROTECTED METAL 


ROOF DECK 
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No other metal roof deck can give you the protection of 
LIFE-conditioned Plasteel! With built-in vapor barrier and corrosion 








MICA 







resistance, Plasteel cuts maintenance to “the bone.’ Before you makes 
specify your next roof deck — insulated panels — roofing or siding 
needs, be sure to check with Plasteel. Contact your nearest Plasteel the 
office and let our representative tell you the complete Plasteel story. ; 
Difference 


Or, mail coupon below for samples and details. 


* ROOFING 
* SIDING : ' ASPHALTIC 
*& ROOF DECK 2g | mame” 
|) een 
+ nour *) Plasteel 
naipiatinnm mcsmapiiian annem PRODUCTS CORPORATION 
PLASTEEL PRODUCTS CORPORATION ISE-3-54 


WASHINGTON, PENNSYLVANIA Office and Plant WASHINGTON, PA 


Please send Plasteel Roof Deck details 


ae 


1 Company Name Sales Offices in All 





principal cities 





















) | Attention of 
| Title 
; Address Tested and classified by 
-- Factory Mutual Laboratories 
City State and Underwriters’ Laboratories. 


_—_——_——— ee a 
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"We were losing as many 


as six hoist motors a year— 

how instead of rewinding 

burned out motors we simply 
replace blown Fusetron Fuses” 
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; \X) E have two 1 ton hoists that are subject to very heavy loading. 
% The motors on these hoists are 220 volt, 60 cycle, 3 phase type with 
a running current of about 3.7 amperes. 


“Whenever the hoists are overloaded an excessive current is drawn 
by the motor. We have lost as many as six motors a year because of 





this. 
= “In the fall of 1952 we replaced all fuses protecting the motors 
& with 4 ampere, 250 volt type FUSETRON dual-element fuses. 
= “Since then we have blown three sets of FUSETRON fuses but have 


not lost a single motor. 





“So now instead of rewinding motors we simply replace blown 
FUSETRON fuses. 


‘They are a lot cheaper than a motor repair job — and we don’t 
have our hoists shut down but for a few minutes while the fuses are 
replaced.” 


Production Superintendent. 


Hotchkiss Steel Products Co. 
Bradford. Ill. 


FUSETRON dual-element fuses can save you 


money in more ways than protecting motors 
— they give 10 point protection. 








1 *Protect against short-circuits. 














2 Protect against needless blows caused by 
harmless overloads. 
3 Protect against needless blows caused by excessive 
heating—lesser resistance results in cooler operation. 
4 Provide thermal protection—for panels and switches 
against damage from heating due to poor contact. 
5 Protect motors against burnout from overloading. 
6 Protect motors against burnout due to single phasing. 
7 Give DOUBLE burnout protection to large motors 
— without extra cost. FUSETRON is a 
. . trademark of the 
8 Make protection of small motors simple and Ranmenn Site. Ca. potrteinntnynypiclncnennndied 
. . . is ~ ELECTRICAL PROTECTION 
inexpensive. Division of McGraw 
; : Electric Co. 
9 Protect against waste of space and money — permit 
use of proper size switches and panels. “— = 2 non. oo: h:hhm - 
+ 
. , j . : 
10 Protect coils, transformers and solenoids against KUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
burnout. University at Jefferson, St. Louis 7, Mo. 
*Fusetron Fuses have high interrupting capacity as shown by tests Please send me complete facts about FUSETRON 
of the Electrical Testing Laboratories of New York. dual-element Fuses. 
¢ Name _ aie a — 
i Title - — — — 
Company — —— - 
| 
FOR MORE INFORMATION use this Coupon Address = — — 
e City & Zone__ ___ State 354 
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PROOF OF LOW MAINTENANCE 
ON CLARK TYPE “CY” STARTERS 


These unretouched photos show contact tips from a CLARK 
Bulletin 7707 contactor—the contactor used in the standard 
Bulletin 6013 size 2 AC Motor Starter—as they looked 
before and after a year of hard use. 


The contactor is in service at Cleveland Hone and Manu- 
facturing Company, on a special transformer and rectifier 
circuit used in processing automotive paris. The tips shown 
right above were removed from the contactor after 12 
months of steady service, often operating as frequently 
as 5000 times per hour. 


Note that slight discoloration and minute pitting are the 
only evidence of wear. They require no cleaning, dressing 
or filing, and are in condition to give many more years 
of dependable service. 


The secret of long contact life in the CLARK Type “CY” 
Starter is its exclusive arc-quenching principle, using 
strong multi-turn magnetic blowouts and double-break 
contacts. Forced rotation causes the arc to move continu- 
ally on the contact surfaces, distributing the heat and pre- 
venting pitting or “build-up” at any one point. Result: 
extremely effective arc interruption, and greatly reduced 
wear on tips. CLARK Type “CY” Starters include 
many more features for dependable 


service and reduced maintenance. 
Write for descriptive literature. Let us tell you the complete story. ) 





tHe CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N0 STREET, CLEVELAND 10, OHIO 
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Prime example of Salem-Brosius’ 





furnace-engineering ability 


The huge industrial furnace illustrated here 
attests to the superior engineering skill of 
Salem-Brosius. One of a few of its kind in the 
country, it is a pusher-type, triple-fired slab 
heater currently feeding the giant hot strip and 
sheet mills of a great steel producer. It features 
high capacity heating and soaking zones, heavy 
construction, recuperators for fuel economy, 
dual gas-oil fuel system, and many other ad- 
vantages to assure positive, automatic control 
of furnace output and heating quality. And the 
efficiency, economy, ease-of-operation, and trouble- 
free service this furnace represents are typical of 
all the furnaces Salem-Brosius builds. Whether 
you require conventional heating or heat treat- 
ing furnaces or furnaces to do an extraordinary 


job, Salem-Brosius offers equipment designed, 
engineered, and built not merely as a furnace 
but as a heating machine. You can purchase 
these furnaces as complete installations 
equipped with all controls, piping and wiring 
ready to operate. 

Salem-Brosius products—furnaces, forging 
manipulators, goggle valves, slag granulators, 
clay guns, charging machines, grab buckets, 
and special equipment—-are engineered for 
peak performance at lowest cost, because we 
believe that satisfied customers are our best 
advertisements. Before you invest in any of 
these products, we suggest it will pay you to 
call in a Salem-Brosius engineer and let him 
study your problem and present a proposal. 


SALEM-BROSTUS, IN 


Sales and Executive Offices: 248 Fourth Avenue, Pittsburgh 22, Pa. 





























No. 410, 
100-Pound 


No. 438, 
125-Pound 


1503 _ 
“SOC WOO” 
: 


No. 437, 
150-Pound 


THE BETTER QUALITY... BIGGER VALUE LINE ...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 





brass gate valves 


RANE 


4 x NEW SHAPE... 
| NEW STRENGTH 


for 3 All-Time CRANE favorites 


Here are valves that didn’t have to be changed . . . because each has 
long been the best in its class. But Crane found ways of improvement 
to give you an even better buy for your brass valve dollars. 


For example—here is greater strength, greater rigidity, made pos- 
sible by the new cylindrical upper body... the same basic shape as 
high-pressure steel valves. Here, too, is an improved stuffing box 
that screws into the bonnet—also better stem support to assure 
truer alignment and minimize wear on the packing. 


And not to be overlooked is their clean, modern appearance—a 
very desirable advantage for all of your “exposed” installations. 
Sizes 4 to 3 in. Ask your Crane Representative all about this im- 
proved brass valve line next time he calls. 


just off the press... 


new four-page folder with 
complete facts including sizes, 
prices and dimensions. Send 
for yours today. Ask for Brass 
Valve Folder AD1944. 









for 
the < 


\ THRIFTY 
\ BUYER 


Branches and Wholesalers Serving All Industrial Areas ad 


VALVES = FITTINGS 
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For SAVINGS up to $30,000 per hour... 
FAST’S Couplings are FIRST! 


A coupling failure in the steel mill installation shown here would cost 
this mill $30,000 for every hour of down-time! That a Fast’s Coupling 


‘ This 30” Bore Fast’s Coupling was selected for this vital spot is striking testimony to the reputation for 
. is on the main drive of the rugged dependability Fast’s Couplings have enjoyed through the years. And 
; ; 88 ; 
roma oy at a large East- Fast’s guarantees you the same protection against costly shutdowns, what- 
on eee ee + « « ee of many ever your coupling applications! 
Fast’s linking power to pro- ; 
duction at this installation. Remember: Fast’s Couplings give you rugged construction .. . the original 
design has been maintained without basic change or sacrifice in size or 
materials. Fast’s Couplings give you /owest cost per year... Fast’s usually 
} outlast the equipment they connect. And Fast’s Couplings give you the benefit of 
Koppers free engineering service .. . assuring you of the right coupling for 


any job and the right solutions to tough coupling problems. 


For full details on how Fast’s Couplings and Koppers Engineering Service 

can help you insure uninterrupted power transmission, write today for your 

free copy of our catalog to: KOPPERS COMPANY, INC., Fast’s Coupling 
} Dept., 213 Scott Street, Baltimore 3, Md. 


Coupli 


THE ORIGINAL 


PASTS 





' 

' | 

| KOPPERS COMPANY, INC., Fast’s Coupling Dept., 213 Scott St., Baltimore 3, Md. | 

METAL PRODUCTS DIVISION - KOPPERS cOoM- | Gentlemen: Send me a Fast's Catalog giving detailed descriptions, engineering drawings, | 
PANY, INC. «+ BALTIMORE, MD. This Koppers | capacity tables and photographs. | 
Division also supplies industry with American Ham- j | 
mered Industrial Piston and Sealing Rings, Koppers- | Name | 
Elex. Electrostatic Precipitators, Aeromaster Fans | | 
and Gas Apparatus. | Coney | 
Engineered Products Sold with Service | Addeece | 

City Zone State 
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BLAST FURNACE STOVE 
CLEANED IN TWO DAYS 


Heating efficiency increased 30% 
by Dowell Chemical Cleaning 


Flue deposits that accumulate on the checkerworks 
of blast furnace stoves need not halt iron production! 
Stoves with heavy deposits have been cleaned in two 
days by Dowell 


heating load to avoid shutdown. 


while the other stoves carried the 


To clean their stoves, and keep them clean, many 
operators rely on Dowell chemical cleaning service. 
That’s because Dowell’s record for service work of 
this kind is outstanding in the industry. On one job, 
for instance, chemical cleaning by Dowell helped 
raise the gas heating efficiency of a blast furnace stove 
from 63.6% to 82.7%. What’s more, the cleaning was 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers - Condensers - Heat Exchangers + Cooling Systems 
Piping Systems - Gas Washers « Process Towers 
Tanks 


Chemical Services for Oil, Gas and Water Wells 


Pipe Lines - 
Process Equipment + Evaporators + Filter Beds 


DOWELL INCORPORATED « TULSA 1, OKLAHOMA 





accomplished in two working days without dismantling 
the stove! Dowell Service engineers used a_ high- 
pressure solvent jet, which combines chemical and 
hydraulic action to clean the brick checkerworks. 


Dowell engineers are experts in cleaning industrial 
equipment with solvents. Almost every piece of 
equipment found in a blast furnace gas cycle has 


been cleaned by Dowell. . . some while in operation. 


Whatever your problem, look to Dowell chemical 
cleaning service for the practical answer. For com- 
plete information, call your nearest Dowell office. Or 
write directly to Tulsa, Dept. C-29. 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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February 1 

A The AISI reports that operating rate of the steel 
industry for the week starting February 1 is sched- 
uled at 73.9 per cent of capacity. This is equivalent to 
1,762,000 tons compared with 1,802,000 tons one 
week ago and 2,202,000 tons one year ago. 


February 2 


A Nash-Kelvinator Corp. cut its prices $20 to $210 
on its Rambler and Statesman models. 


February 3 


A Bethlehem Steel Co. was awarded a contract by 
the Navy to build three destroyers at $53,000,000. 
A Weirton Steel Co. will increase its tin plate facil- 
ities one-third with a $77,305,000 expansion program 
at Weirton, W. Va. Program includes a new electro- 
= tin plating line and revamping of 54-in. hot strip 
mill. 

A The Sharon Steel Corp. announced consolidated 
net income for 1953 amounted to $6,709,625 equiv- 
alent to $6.10 on the 1,100,000 shares outstanding 
common stock. Consolidated net income for 1952 
amounted to $5,120,414 or $4.65 per share. 


February 4 

A Steel industry earnings were almost 50 per cent 
higher in 1953 than in 1952. 

A The Aluminum Association reported primary pro- 
duction of aluminum for the year 1953 totaled 
ee lb compared with 1,874,664,367 lb 
in . 

A The Commerce Dept. reported individual in- 
come at an annual rate of $285,000,000,000 in 
December. This was $4,000,000,000 above Decem- 
ber 1952. The total personal income in 1953 hit a 
record $284,500,000,000 which was almost $15,- 
000,000,000 or 6 per cent above 1952. 


February 5 

A Manufacturers’ inventories rose to $46,900,000, - 
000 at the end of 1953, $2,500,000,000 above 1952. 
Backlog of orders in December fell to $58,300,000, - 
000, down $17,000,000,000. 


February 6 


A Unemployment declined to 2,119,900 in the week 
ending February 6, a drop of 8,200 from the previous 
week. 


February 8 

A The AISI reports that operating rate of the steel 
industry for the week starting February 8 is sched- 
uled at 74 per cent of capacity. This is equivalent to 
1,764,000 tons as compared with 1,774,000 tons one 
week ago and 2,248,000 tons one year ago. 


February 9 


A Effective today, Lukens Steel Co. reduced the 
price of its carbon steel plates from $4.20 to $4.10 
per 100 lb. 


February 10 


A Business firms cut inventories in December for the 
third consecutive month, according to the Commerce 
Dept. Unadjusted stocks of the manufacturer, whole- 
saler, and retailer on December 31 were estimated at 
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$79,800,000,000, around $3,800,000,000 more than 
January 1953. 

A The ARCI announced deliveries of new domestic 
freight cars for January totaled 4,944 as compared to 
a total of 4,456 in December. Orders in January 


totalled 2,953 leaving a backlog of cars on order on 
February 1 of 27,959. 


February 1l 


A Allegheny Ludlum announced that sales and rev- 
enues for the corporation in 1953 hit an all time 
record of $242,091,000, compared with $190,069, - 
000 for 1952. Net earnings were $7,791,000 equiv- 
alent to $4.40 for each share of common stock, com- 
pared with $3.37 in 1952. 

A Net earnings of $33,902,462 for 1953 were 
announced by Armco Steel Corp. This is equal to 
$6.50 per share on common stock compared with 
$6.01 in 1952. Production and sales were greater 
last year than any year in this company’s history, 
with operations at an average rate of 97.8 per cent 
capacity. Total sales in 1953 were $588,919,900. 
A Armco Steel Corp.'s president, W. W. Sebald, 
expects 1954 plant operations to average not less 
than 85 per cent capacity. Mills there are currently 
operating at 95 per cent compared with an average 
rate of 98 per cent in 1953. 

A The Titanium Metals Corp. of America announced 
a significant price reduction of over 12 per cent for 
commercially-pure sheet and plate. This was the re- 
sult of rapidly expanding production and continuous 
mill rolling of titanium sheet. 

A Granite City Steel Co. announced net sales for 
1953 of $87,856,000 compared with $74,600,000 in 
1952. Profits in 1953 were $6,488,000 or $3.77 a 
share compared with $2.80 in 1952. 

A According to the Commerce Dept., retail sales in 
January amounted to $12,500,000,000, 3 per cent 
below January 1953. 

A In Pittsburgh, No. 1 scrap sold at $29 a ton, down 
$1 from previous cost. 


February 13 

A The F. W. Dodge Corp. reports the January total 
of building and engineering contracts awarded in the 
37 eastern states reached an all-time high at $1,151,- 
987,000, 7 per cent above January 1953 and 28 per 
cent above January 1952. 


February 15 

A The AISI reports that operating rate of the steel 
industry for the week starting February 15 is sched- 
uled at 74.3 per cent of capacity. This is equivalent 
to 1,772,000 tons compared with 1,774,000 tons one 
week ago and 2,235,000 tons one year ago. 

A Consumer's slow demand for zinc resulted in a 
14¢ drop to 914¢ per lb at East St. Louis. 


February 16 
A National Works of United States Steel Corp. closed 


its No. 3 blast furnace for a complete relining. 
A The AISI estimated payroll of iron and steel in- 
dustry for 1953 at a new high of $3,355,543,000 
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which more than equalled the combined payroll of 
1945 and 1946. The average hourly wage in iron 
and steel industry rose to $2.267 for the year, an in- 
crease of 11.9 cents over the average in 1952. Work- 
ers worked an average of 39.4 hours per week, and 
average employment was 682,800. 


February 17 


A The Interstate Commerce Commission has author- 
ized railroads hauling imported iron ore from Phila- 
delphia to Midwestern steel mills to lower their rates 
20¢ a ton. 


A Anet income of $5,110,000 in 1953 was announc- 
ed by Crucible Steel Co. of America. This equalled 
$5.28 on their 687,180 shares outstanding common 
stock compared with $5.66 per share in 1952. The 
company’s net sales in 1953 amounted to $232,276,- 
000 compared with $180,266,000 in 1952. 


February 18 


A United States Steel closed its last beehive coke 
oven in southwestern Pennsylvania because of a drop 
in demand for steel and hence for coke. 


A Steel scrap price has dropped $1 and $2 a ton on 
open hearth grades in Pittsburgh and Youngstown 
respectively. 


February 19 


A Lead has been reduced |/9¢ a lb to 12/¢ in N. Y., 
thus bringing cost back to the level it held on May 
15, 1953. 


A Rem-Cru Titanium listed a new titanium price 
schedule making possible major reductions in many 
products. This covers bars, billets, sheet and plates. 
New schedule is based on costs. 


February 22 


A The AISI reports that operating rate of the steel 
industry for the week starting February 22 is sched- 
uled at 72.6 per cent of capacity. This is equivalent 
to 1,730,000 tons as compared with 1,779,000 tons 
one week ago and 2,240,000 tons one year ago. 


February 23 


A Heppenstall Co. invested an estimated $500,000 
when they purchased the Chapman-Price steel plant. 
President R. B. Heppenstall also reported that this 
purchase is part of a $2,000,000 expansion program. 


A The Kennecott Copper Corp. will cut several 
plants’ operations to a 5-day per week schedule. This 
is a result of a marked decline in copper demand. 


February 24 

A Bethlehem Steel Co. took 3 open hearth furnaces 
out of production at Lackawanna, N. Y. This brings 
the number of furnaces operating down to 21 out of 
34 open hearths. 


A Salem-Brosius, Inc. has purchased all outstanding 
stock of the George J. Hagan Co. thus making it a 
Salem-Brosius subsidiary. 


A According to the AISI, finished steel shipments in 
1953 totaled 80,151,893 net tons, an increase of 
more than 12,100,000 over 1952. 


February 25 


A January machine tool orders rose to $50,300,000, 
15 per cent above December but 32 per cent below 
the January 1953 level. Estimates for the year’s orders 
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are $700,000,000 to $900,000,000, or around one- 
half the 1951 total. 


A Two United States Steel Corp. subsidiaries, Na- 
tional Tube and Consolidated Western Steel, listed 
f.0.b. mill prices for electric-welded pipe in sizes from 
24 to 36-in. 


A The board of directors of Colorado Fuel and Iron 
Corp. declared a 21/ per cent dividend on common 
stock. 


A Canadian total production of steel ingots in 1953 
hit a record 4,010,000 net tons, a 12 per cent gain 
over the record year 1952 of 3,578,000 net tons. 


A The 1953 annual production of stainless steel 
ingots rose to 1,015,303 net tons compared to 1952 
output of 930,164 tons, a year which was affected by 
the long strike. The previous record year was 1951 
with a total of 933,730 tons. 


February 26 


A The Pennsylvania Railroad's operations in January 
resulted in a net loss of $3,400,000 compared with a 
net income of $1,900,000 in January 1952. 


A A further decline of steel scrap in the Pittsburgh 
district was a drop of $1 for No. 1 heavy melting 
grade to $27 a ton. 


A A report of the AISC stated January shipments of 
fabricated structural steel amounted to 240,637 tons 
which was 44 per cent greater than the January 
average of the Institute’s 1947-50 base period. Orders 
in January totaled 167,036 tons leaving a backlog of 
work ahead as of January 31 at 1,686,385 tons. 


A Mesta Machine Co. reported 1953 net income, 
after charges, of $3,500,416 or $3.50 a share com- 
pared with $2.71 a share in 1952. Backlog on Decem- 
ber 31 totaled $38,700,000 compared with $53,300, - 
000 at the end of 1952. 


February 27 


A Westinghouse Electric Corp. announced its net 
income for 1953 was $74,322,000, an increase of 
8 per cent over the previous year. Net sales reached 
a record high of $1,582,047,000. 


February 28 


A General Electric Co. set an all-time record in 
1953 with total sales of $3,128,127,000, an increase 
of 19 per cent over the 1952 total of $2,623,888,000. 
The net earnings of this company were $165,728,000, 
9 per cent higher than 1952, equal to $5.75 per share 
of common stock compared with a $5.26 one year ago. 


A Republic Steel reported the total wage and salary 


payments to employees in 1953 totaled $346,687,000 
for a new high. 


A Interlake Iron Corp. announced 1953 revenues 
of $80,751,560 with net profits of $5,779,005 or 
$2.96 a share compared with $2.75 a share in 1952. 


A Detroit Steel announced completion of its 4-year, 
$60,000,000 modernization program at its Ports- 
mouth, Ohio works. 


A Colorado Fuel and Iron Corp. was considering a 
$2,500,000 improvement program for its rod mill in 
Buffalo, N. Y. 


A The H. K. Porter Co. announced it had acquired 
the business of the McLain Fire Brick Co. 
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Two 30 ton, 75 ft. span Bedford magnet cranes with 15 ton bucket auxiliaries working over the cinder yard— 
used as skull crackers in Detroit Steel Company's mill at New Boston (Portsmouth), Ohio. 


Bedford Steel Mill Cranes are individually 
engineered for each specific application 


In steel mills, power plants and 
throughout heavy industry, wherever 
superior performance is expected, 
experienced owners are enthusiasti- 
cally recommending Bedford cranes. 
Further proof of the superiority of 
Bedford cranes is found in the high 
percentage of repeat orders from im- 
portant owners through the years. 
Built to the most modern standards 
and backed by more than 52 years of 


specialized crane building and utili- 


zation experience . . .Bedford cranes 
have won fame the world over for 
advanced design and for safe, smooth, 
dependable performance. 

Available in all types and sizes... 
from 5 tons to 350 tons, and up, for 
all kinds of indoor and outdoor serv- 
ices . . . each Bedford crane is indi- 
vidually engineered and precision 
built for its specific application. 

You are invited to consult a Bed- 


ford engineer on your next crane 


BEDFORD FOUNDRY & MACHINE COMPANY, INC. 
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problem . . . with all the facts on the 
table we believe you too will make 


your next crane a Bedford. 





(Write for complete catalog 
describing Bedford Cranes 


in detail.) 





* BEDFORD, INDIANA 
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HOW PERMANENT-MOLD SLIPPERS 
SLASH MAINTENANCE COST 


Eliminate machining, extend service life 








National Bearing’s carefully controlled 
permanent-mold practice makes extremely 
close-tolerance casting possible. This 
eliminates the need for costly machining 
and metal waste. It permits retention of a 
greater portion of the tough outer cast shell 
. 4 guarantee of greater service life. 
These permanent-mold slippers are ready 
to use when you get them. The use of metal 
molds assures extremely smooth surfaces 
and greater metal density due to quick metal 


chilling. And permanent-mold slippers 

















are considerably lower in price than 
machined slippers. 

If you are interested in lowering your 
maintenance costs, it will pay you to 
investigate National Bearing. Six modern 
plants insure quality workmanship and 
prompt delivery. They, in turn, are 
backed by the extensive engineering and 
research facilities of the entire American 
Brake Shoe Company. 

Write National Bearing Division, 4930 
Manchester Ave., St. Louis 10, Mo. 


NATIONAL BEARING DIVISION 


4930 Manchester Avenue, St. Louis 10, Mo. 
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TRAVELING LOADING TOWER 


This is one of four coal-loading towers on the 1196- 
foot-long pier of the C. and O. Railroad at Newport News, 
Va. Each tower can load 1,500 tons per hour. 
There are two towers on each side of the pier. Each tower 
travels the length of the pier and either, or both towers, can 
completely service a boat. High-speed rubber belts permit com- 
plete loading and trimming without manual assistance and 
with only one mooring. Telescopic chutes and hinged, retrac- 
table booms provide easy docking and loading of all ships 
lag x ted or beam. f F 
ese traveling towers are examples of how Alliance de- 
LOADING me ’ pag a the Snir ile, eg machines that 
make the big jobs possible and practicable. 
When your ‘iting or loading problems get ae really big, call 
TOWER Alliance — world’s largest builders of the world’s largest cranes. 


Give Us The Runway And We'll Lift The World 


N . “Alliance MACHINE COMPANY 


Main Office: Alliance, Ohio 
LADLE CRANES . GANTRY CRANES - FORGING MANIPULATORS - SOAKING PIT CRANES 
STRIPPER CRANES - SLAB AND BILLET CHARGING MACHINES . OPEN HEARTH CHARGING 
54 . MACHINES . SPECIAL MILL MACHINERY . STRUCTURAL FABRICATION . COKE PUSHERS 








007 we power for 


BILLET MILL RECTIFIERS: Two 1500-kw, 250- 
volt rectifiers supplying dc service to cranes 
and runout tables in 30 and 21-inch Billet 
Mills. Rectifiers are provided with automatic 
control and provisions for starting and stop- 
ping by manual or remote control. 











* 
G} OUTSTANDING RECTIFIER FEATURES 


Continuous Excitation: pi- 

lot arcs always present. 
Eliminates need for syn- 
chronized re-ignition. Ena- 
bles rectifier to ride through 
severe ac voltage disturb- 
ances. 


2 Fixed Excitation Anode: 
doesn't contact cathode 
mercury and is independ- 
ent of level, turbulence or 
impurities . . . requires no 
adjustment, maintenance 
or replacement. 


3 Internal Cooling System: 
high heat transfer with 


seamless tube cooling lo- 
cated within the rectifier. 


Enameled Anode Seals: 

multi-layer fused vitre- 
ous construction provides 
high-strength seal unaffect- 
ed by thermal variation. 


5 Grid Phase Control: in 

cleaner region near an- 
ode, where ion density is 
lowest. 


Arc-over Free Tube: in- 
sulating entire arc path 
eliminates danger of arc- 


ing-over to tube. 





















COKE PLANT RECTIFIERS: One of two 500- 
kw, 250-volt metal-clad rectifier units supply- 
ing dc service to coke plant pusher and coke 
handling equipment in Coke Oven area. Units 
are factory assembled and wired, complete with 
dc switchgear and transformers. 





ALLIS- 
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At Fairless Works of the U.S. Steel Corpo- 
ration — the world’s newest and most modern 
steel mill, continuous dc service is essential to 
material flow. Any interruption in this critical 
power supply would cause serious equipment 
damage and heavy production losses through- 
out the entire mill. Here, as in other mills over 
the United States, Allis-Chalmers mercury arc 
rectifiers are backing up their reputation for 
continuous, trouble-free operation under vari- 
able operating conditions. 

In de load centers located strategically 
throughout this gigantic plant, 19 Allis- 


FARLESS 


Material Handling 


Chalmers rectifiers produce all the 250-volt de 
supply for every material handling operation 

. from unloading the ore to stockpiling fin- 
ished steel. These rectifiers are designed and 
engineered for steel mill duty, and offer highest 
service reliability and efficiency with low main- 
tenance features necessary for maximum mill 
output.* 

For the same dependable dc service in your 
mill, specify Allis-Chalmers mercury arc rec- 
tifiers. Call your nearest A-C sales office for 
complete information, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-4302 


MERCURY ARC 
RECTIFIERS 





OPEN-HEARTH FURNACE RECTIFIERS: One 
of two 1500-kw, 250-volt rectifiers supplying 
de service to cranes, pig casting machines, bail- 
er, slag cars, and stock house equipment. Pro- 
vided with automatic control and provisions 
for starting and stopping by manual or remote 
control. 


“SS 


RECTIFIER TRANSFORMERS: Two 13,800-volt 
outdoor transformers feeding two 750-kw, 250- 
volt rectifiers in Central Maintenance shop. 
Rectifiers supply dc service to maintenance 
shop cranes, machine tool equipment and pro- 
vide auxiliary power for electronic testing de- 
vices and welding machines. 


CHALMERS 


Our Engineers Introduced Mercury Arc Rectifiers to U.S. Industry 
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How Oxygen...and LINDE SERVICE* 





INCREASED INGOT YIELD 





If your company uses oxygen, LINDE SERVICE can mean dol- 
lar savings to you. We'll be glad to tell you more about it. 


LINDE AIR PRODUCTS COMPANY 
A Division of UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street (733 New York 17, N.Y. 
Offices in Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 
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BY UP TO 10% 


As molten steel cools in ingot molds, 
it shrinks considerably. A cone- 
shaped “pipe” left in the top of the 
ingot is “waste” metal and must be 
removed before rolling. In the past, 
various methods have been tried to 


eliminate or reduce this “pipe.” 


One tool steel company has solved 
the problem with the aid of LinpDE 
SERVICE. LINDE engineers designed 
an oxygen and natural gas system 
that has given the mill an increase in 
steel ingot yield of up to 10% over 
former methods. There are further 
savings, too, because operating costs 
are far less than for previous methods 
tried. 


* LINDE SERVICE 


is the unique combination 
of research, engineering, and more 
than 40 years of accumulated know- 
how. This service is helping LINDE 
customers save money and improve 
production in their uses of oxygen 
und oxy-acetylene processes. 


OXY-NATURAL GAS HOT-TOP HEATING 


Linpr’s oxy-natural gas method 
of heating metal is extremely 
simple to use. The equipment is 
made from standard parts and 
materials. There is no need for 
water cooling of blowpipes. 
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Six Fuller Rotary Compressors work 
day after day at Textile Machine Works, 
Reading, Pa. 


Compressed air, produced in one central location, 
is used for many foundry operations at Textile 
Machine Works, Reading, Pa., makers of full- 
fashioned hosiery machinery. 


Many molding operations are mechanized at 
Textile Machine Works, using compressed air. 
Sand supply-hopper gates are opened by compressed 
air, jolt-squeeze machines operate with compressed 
air, pattern plates are removed from molds with 
air—sand blasting, core making, compacting flask 
sand, handling push-pallet plates—a whole group 


Catasauqua, Pa. 
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WEY” to your needs 


as this founder does 


of foundry operations simplified by the use of com- 
pressed air supplied by Fuller Rotary Compressors. 


Starting with a two-stage Fuller Rotary Com- 
pressor in 1943, this company has added more 
compressors as production was increased, until 
recently the sixth unit was added, supplying a total 
of 6800 cfm at 125 psi. Each addition was a Fuller 
Rotary Compressor, a sure indication of reliability 
and economy of operation. 


In your own foundry or process operations, com- 
pressed air can save time and money—especially 
when it is supplied by reliably efficient Fuller 
Rotary Compressors. Don’t overlook the advan- 
tages of air power—put it to your work—write 
now for complete information. 


& 
Fuller Pioneers of high-efficiency vane-type rotary compressors 


FULLER COMPANY 


C-236 


Branch Offices: Chicago @ San Francisco @ Los Angeles @ Seattle @ Birmingham 2046 
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SHAPING METAL FOR ALL INDUSTRY 
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Choose from 11 types of Ohio Iron and Steel Rolls: 
Carbon Steel Rolls Denso Iron Rolls 


- Ohioloy Rolls Nickel Grain Rolls 
Ohioloy ‘‘K’’ Rolls Special Iron Rolls 
Holl-O-Cast Rolls Nioloy Rolls 
Chilled Iron Rolls Flintuff Rolls 


Ohio Double-Pour Rolls 


THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO Plants at Lima and Springfield, Ohio 
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A Detroit Steel Corp. has announced 
the completion of the $60,000,000 
modernization and expansion pro- 
gram designed to double ingot capac- 
ity at its Portsmouth, Ohio plant. 
The new open hearth shop, consisting 
of four 250-ton furnaces, was placed 
in operation when M. J. Zivian, presi- 
dent, tapped the first “heat” of mol- 
ten steel. This marked the final step 
of the program which has been under- 
way for nearly four years. At the 
same time, the company’s new 44x 
110-in. hi-lift blooming mill and ten 
new 18 ft diameter soaking pits were 
started. 

The expansion program at the 
Portsmouth division of Detroit Steel 
was unique in many ways. What act- 
ually happened was that a new mill 
was built within the old mill while 
the old facilities were kept operating 
practically at capacity. 

The new open hearths will reduce 
material handling costs. This, plus 
the fact that the Portsmouth plant 
will be able to use a greater percent- 
age of hot metal from its own blast 
furnaces, will place Detroit Steel in a 
more competitive position. The ten 


Industry News... 


COMPLETION OF EXPANSION PROGRAM DOUBLES 
INGOT CAPACITY AT DETROIT STEEL CORP. PLANT 


new circular soaking pits and the new 
blooming mill with its auxiliary 
equipment will further improve oper- 
ating efficiency. 

Previously completed units in the 
expansion program included a 54 in. 
hot strip mill started in 1952; a 54 in. 
cold rolled sheet and strip mill plac- 
ed in operation early in 1953; and the 
company’s No. 2 blast furnace which 
was lit last August. This 1400-ton 
blast furnace is one of the largest and 
most efficient in the industry. 

The old and the new facilities in- 
troduced, triple Detroit Steel's pig 
iron capacity to over 750,000 tons an- 
nually and double its ingot capacity 
to 1,300,000 tons annually. 


NEW COKE BATTERY 
CHARGED AT WEIRTON 


A Initial charging and pushing of 
the new No. 8 coke battery was an- 
nounced by Weirton Steel Co., Weir- 
ton, W. Va. 

The new coke battery, construct- 
ed by Koppers Co., Inc., consists of 
41 underjet Koppers-Becker type 
ovens which are 13 ft high, 40 ft 6 in. 


REFRACTORY FIRM ACQUIRED BY H. K. PORTER CO. 


Further expansion as a supplier to the steel industry is planned by H. K. 
Porter Co., Inc., as a result of the acquisition of the business of the 
McLain Fire Brick Co., a manufacturer of refractory fire brick, sleeves, 
nozzles, runners, and hot tops for use in steel plants and metal refineries. 
Pictured below is the Champion Works, Wellsville, Ohio, one of six plants 
operated by the McLain Co. Operations will continue as the McLain Fire 
Brick Co., Division of H. K. Porter Co., Inc. The McLain Co., founded in 
1903, produces almost one-half of the pouring pit refractories used in the 


ferrous industries. 
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in length and 17 in. average width. 
The ovens have a 3 in. taper from the 
pusher side to the opposite side where 
coke is discharged. 

Ovens in the new battery are de 
signed to hold a 17-ton coal charge, 
this figure being based upon 50 lb per 
cu ft of coal. The battery will daily 
consume 1,000 tons of coal and pro- 
duce 700 tons of furnace coke. The 
ovens are pushed on a fixed schedule 
of every 17 hours. 

Coke battery No. 1, which consists 
of 37 ovens and began operating on 
July 4, 1923, will be dismantled, while 
batteries No. 2 and 3 were torn down 
some vears ago. The remaining bat- 
teries 4,5, 6 and 7 (No.7 stands where 
2 and 3 formerly stood) plus the new 
No. 8 battery, will give Weirton a 
total of 253 ovens capable of produc 
ing 4,500 tons of furnace coke per 
day. No. 4 battery consists of 45 
ovens, 5 and 6 have 53 ovens each, 
and 7 consists of 61 ovens. 

The No. 8 battery, which required 
approximately a year to complete, 
was constructed at the end of No. 6 
battery. These two, along with bat- 
tery No. 5, make a total of 147 ovens 
in line. 


HOLD ANNIVERSARY 
CELEBRATION IN TENT 


A Pennsylvania Transformer Co., 
Canonsburg, Pa., celebrated its 
twenty-fifth anniversary in a setting 
that combined a “circus touch” with 
the more formal dinner atmosphere 
customary on such occasions. A total 
of 142 long-term employees were pre 
sented gifts to commemorate their 
vears of service with the company. 

Despite near-zero temperatures 
outside, the social activities before 
and after dinner took place in a large 
tent, erected especially for the oc- 
casion. The tent had been heated be 
forehand to comfortable room tem- 
perature by means of forced-air gas 
heaters. 

Among those honored in the award 
ceremonies were six employees who 
have been associated with the com 
pany since its founding in 1929. 

W. E. Kerr, president, and one of 
its co-founders, delivered the main 
address. The other founder of the 


149 








: Safety 
You get . Economy 


all 4 ie Dependability 
Long Life 





with TAYLOR MADE 


the only complete line of 


ALLOY STEEL CHAIN 


because... 



















@ Taylor Made Alloy Steel Chain 
has twice the tensile strength 
(125,000 lbs. P.S.I.) of wrought iron 
chain (48,000 lbs. P.S.I.)! 


@ This famous nationally adver- 
tised chain is heat-treated—never 


requires annealing! 


@ It has tremendous resistance to 
shock, grain-growth and work- 


hardness at all temperatures! 


@ All slings are furnished with amaz- 
ing new Taylor Made Alloy 


Steel Tayco Hooks! 


@ Rings, joiner links and other sling 
attachments are of the same analysis, 


heat-treated alloy steel as the chain. 


S. G. TAYLOR CHAIN CO., Hammond, Ind. 


Send coupon . 
for free folder 













eeeeeseeeeeeeeeeeeeees 
S. G. Taylor Chain Co. 
Dept. 5, Hammond, Indiana 


Rush free copy of Booklet No. 12C giving 
all the facts and specifications on Taylor 
Made Alloy Steel Chainl 


A >REAT NAME IN 
Name 


— on 
SINCE 1873 
Address — = 








company, Samuel Horelick, who re- 
tired from active association with 
the firm in 1952, also spoke briefly to 
the group. 

Pennsylvania Transformer Co. was 
founded in 1929 and, in the interven- 
ing years, has grown steadily until it 
now ranks as one of the four largest 
manufacturers of transformers in the 
U.S. Located in Pittsburgh until the 
mid-1940’s, the entire plant and ex- 
ecutive offices now are centered in 
Canonsburg. In early 1952, the com- 
pany merged with McGraw Electric 
Co., whose other divisions manufac- 
ture a diversified line of electrical 
products. 


HEPPENSTALL PURCHASES 


FORMER STEEL PLANT 
A Heppenstall Co., steel forgings 


manufacturer, has purchased the for- 
mer Chapman-Price steel plant in 
Indianapolis, Ind. In announcing the 
purchase, R. B. Heppenstall, presi- 
dent, said it was part of a $2,000,000 
expansion program. 

The newly-acquired plant, con- 
sists of six manufacturing buildings 
and a two-story office building, on a 
30-acre tract. The plant has about 
190,000 square feet of floor space un- 
der roof. 

Mr. Heppenstall said the expan- 
sion program has been in the plan- 
ning stage for nearly a year. Because 
insufficient space was available at 
any of the present plant locations, 
sites in a number of different areas 
were considered. The Indianapolis 
location was decided on because of 
the move to the midwest of many of 
the plants served by the company. 


REPUBLIC PLANT WINS 


FOURTH SAFETY AWARD 


A The Cleveland, Ohio, plant of Re- 
public Steel Corp. Pressed Steel Di- 
vision was awarded a plaque for hav- 
ing achieved the best safety record 
last year among the company’s 25 
manufacturing plants. 

The plant, winner of many state 
and national safety honors in the 
past, went through the entire year 
without a single lost time accident. 
More than 400 employees worked 
786,606 hours during this period. The 
last lost time accident occurred at 
the plant on December 16, 1952. 

This is the fourth time the plant 
has won the company award. It also 
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_..let’er go! 





Photograph courtesy of 


The Yoder Company, Cleveland, Ohio 


atch costs drop with OK slitters 


. .. because OK Slitter Knives run hour after hour without re-grinding, 
giving you top machine productivity at all times. Here’s why: exact 
metallurgical specifications for our steel—an exclusive heat treating 
process to give uniform hardness and temper—special grinding and 


finishing to tolerances of = .00025 or finer. 


Producers for the Metal Working Industry of: 


SLITTER KNIVES @ SHEAR BLADES @ ROTARY SHEAR KNIVES 
HARDENED SPACERS ©¢ HARDENED WAYS, GIBS, RACES r onl0 ERE 


DEPT. Z 


OK 


World's 





superior largest exclusive 
performance can cut manufacturers 
your cost, speed your production of knives 
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achieved the best safety records in 
1940, 1942, and 1951. The National 
Safety Council honored the plant 
with its trophies for excellent safety 
records in 1940, 1943, 1951 and 1952. 

The plant has been a frequent win- 
ner of special awards given by the 
Ohio State 
for outstanding safety performance 
among plants in its type of work. It 


Industrial Commission 


Was named as a group winner in 1939, 
1940, 1945, 1944, 1949, 1950, 1951 and 
1953. The 


commission's award. is 


based on the six-month period end- 
ing September 30. 


TO BUILD STRUCTURAL MILL 
FOR ENGLISH FIRM 


A United Engineering and Foundry 
Co., Pittsburgh, Pa. has announced 
the receipt of an order from Dorman, 
Long & Co., Ltd., Middlesbrough, 
England. This order is for a wide 
flange beam and structural mill for 
the rolling of standard structural and 
wide flange beams up to 36-in. 





IS HEAT 


SLOWING UP 


YOUR 


WORKMEN? 


Keep them COOL 


with TRUFLO FANS 


Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 


falls. 











ee. = 


TRUFLO PORTABLE 
COOLING FANS 
Easily portable. Help keep efficiency 
high where work is hottest. 12 to 36 
inch diameters. 





245 MAIN ST. 


Now, when speedy production is vital, 
Truflo Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 
cool air in large volumes exactly where 
it is needed. Perfectly-balanced shafts 
and blades give more air per h.p.... 
strong steel frames stand up longer under 
hard use . 
men against injuries. 


CRANE CAB FANS ° 
EXHAUST FANS ° 





TRUFLO CRANE CAB FANS 
For cooling interiors of crane cabs 
and other confined areas. Adjustable 
both horizontally and_ vertically 
Four blade type, 12 and 18 in. sizes. 





. rugged wire guards protect 


All of the following types can help beat 
the heat, keep production moving in your 
plant. Write for illustrated literature. 


PORTABLE COOLING FANS 
WALL FANS 
BLOWERS 


ROOF VENTILATING FANS 
PENT HOUSE FANS 






HARMONY, PA: 
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The equipment to be furnished 
consists of a 40-in. x 96-in. 2-high re- 
versing roughing mill, including roller 
tables, manipulators, etc. A 53-in. 2- 
high universal roughing mill in com- 
bination with a 42-in. 2-high edging 
mill and a 53-in. 2-high universal fin- 
ishing mill in combination with a 
42-in. 2-high edging mill for the roll- 
ing of wide flange beams. Included 
will be front and back mill roller 
tables, etc. Spare stands will also be 
furnished by United to facilitate 
quick roll changing. The 50-in. 
blooming mill to be used in conjunc- 
tion with the above equipment will 
be built in the United Kingdom. 

For the rolling of standard struc- 
tural sections, stands supplied by 
United, will be set up with 40-in. x 
96-in. rolls to form a 2-high roughing 
and 2-high finishing structural mill 
in place of the universal roughing 
and finishing mills used for wide 
flange beams. This design will give 
the customer a maximum variety of 
rolled products. 

In addition United will furnish hot 
saws, saw run-out tables, gauges, etc. 
Additional auxiliary mechanical 
equipment will be designed and de- 
tailed by United Engineering and 
Foundry Co. for manufacture in the 
United Kingdom. Electrical equip- 
ment will be furnished by British 
manufacturers. 


PARRY ENGINEERING 


APPOINTED SALES AGENT 


A The Parry Engineering Co., 154 
Nassau St., New York 38, N. Y., have 
been appointed as sales representa- 
tives for Poole flexible shaft coup- 
lings manufactured by the Poole 
Foundry & Machine Co., Baltimore, 
Md. 


PLAN NEW ADDITION 


FOR ASHTABULA PLANT 


A The Reliance Electric and Engi- 
neering Co., Cleveland, Ohio, manu- 
facturers of electric motors and pow- 
er drives for industry, has placed con- 
tracts for a new plant addition to its 
Ashtabula, Ohio, division. 

The building will be a single-story, 
90,000 sq ft structure of steel, con- 
crete and brick following the archi- 
tectural lines and duplicating the 
manufacturing capacity of the com- 
pany’s original Ashtabula plant, com- 
pleted in 1947. The addition will in- 
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crease plant and office area to a total 
of 220,000 sq ft. 

The new plant will be used to pro- 
duce the company’s new line of alter- 
nating current motors, built to re- 
cently-announced revisions in design 
standards of the National Electrical 
Manufacturers Association. Mean- 
while, Reliance a-c motors of present 
design will continue to be made in the 
existing plant at Ashtabula to meet 
current customer requirements. 


COKE PLANT RENOVATION 


CONTINUED BY REPUBLIC 


A Work has been started on the 
fourth phase of a multi-million dol- 
lar rehabilitation program of the 
Youngstown, Ohio, coke and coal 
chemicals plant of Republic Steel 
Corp. 

This phase, scheduled for comple- 
tion by late summer, will consist of 
modernization of the benzol plant to 
improve operating efficiency and 
quality control. The benzol plant is 
the last step in the recovery of by- 
products from coke oven gas. Here, 
“light oils,’ such as benzol, toluol 
and xylol, are removed and processed 
for use in the manufacture of dyes, 
synthetic rubber, nylon, phenol, 
water emulsion paints, lacquers and 
thousands of other products of the 
modern chemical industry. 

Production of light oils in the 
Youngstown plant will be somewhat 


HOT SLAB SHEAR 


Blaw-Knox Co.’s Lewis Machinery Divi- 
sion has shipped a hot slab shear to 
the Clairton Works of the United 
States Steel Corp., to be put in 
operation on their new 40-in. sili- 
con slab line. The accompanying 
photograph of the shear was taken 
on the assembly floor of the Lewis 
Division just before shipment. This 
shear will cut slabs up to 7 in. thick 
by 42 in. wide, and will have a con- 
tinuous running speed of 12 cuts 

per minute. 
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STRAIGHTENERS 





FOR FAST AND DEPENDABLE STRAIGHTENING 
OF STEEL OR NON-FERROUS TUBES OR ROUND BARS 


an 


NA\@) BD) = A») 


(Pictured) 


TUBES from 
%'' O.D. to 5” O.D. 


BARS from 
Y," Dia. to 32” Dia. 


Steady dependable production at high speeds to 800 feet per 
minute. Because only one roll of each pair of cross rolls is 
driven, wear is reduced and roll life lengthened. 


© DEPENDABLE SERVICE 
e HIGH PRODUCTION 
© QUALITY STRAIGHTENING 





FIXED 
—1— centers —- ALL ROLLS ARE ANGULARLY 


ADJUSTABLE 
(oerven q (oxen ( 
€ ee 4 
¥ 














| | {| PRESSURE AND SIZE 
bo 2 di f S-roll | | | ADJUSTMENT 
Photo and diagram of 5-ro 
design shows engineering prin- Fo FF apassrane conrens 
ciple of driven rolls with | 





opposed idler rolls. Ask for Bulletin No. 25 


SUTTO Fe Engineering COMPANY 


Manufacturers for Ferrous and Non-Ferrous Metal Industries 


STRAIGHTENERS, EXTRUSION PRESSES, HYDRAULIC STRETCHERS, 
SHEET LEVELLERS, GAG PRESSES, ROTARY CLEANERS, 
HEAVY-DUTY UNIVERSAL JOINTS, ROLLS. 
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BELLEFONTE, PENNSYLVANIA 
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ELIMINATE 
VIBRATION 


When you install Lovejoy Couplings, you 
guarantee your machinery the benefits of 
years of coupling design and engineering ex- 
perience. You know that smooth, steady power 
transmission will keep your runout tables, 
conveyors, hoists, pumps and other produc- 
tion equipment operating at peak efficiency. 

Note the compact, accurately machined 
bodies and jaws—the special cushioning ma- 
terials—and you’ll see why Lovejoy spells 
the end of your “down-time’”’ worries...why 
misalignment, backlash, and surge are re- 
duced to a bare minimum. 


GUARD 
AGAINST 


LOAD SHOCK! 


FLEXIBLE COUPLINGS 


Lovejoy 

Couplings reduce 

maintenance time. 

Cushions are changed without shutdown. 
Lovejoy Couplings never re- 

quire lubrication. 

Write to us now for full 
technical data and engineer- 
ing advice. Our illustrated 
catalog, with handy selector 
charts, is yours without 
obligation. Just forward 
your request. 


LOVEJOY FLEXIBLE COUPLING COMPANY 


4893 WEST LAKE STREET 


CHICAGO 44, ILLINOIS 


Manufacturers of Couplings, Universal Joints and Variable Speed Transmissions 
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increased as a result of this rehabili- 
tation program. Replacing obsolete 
equipment with new installations of 
modern design also will permit closer 
control of quality. 

The over-all program, accomplish- 
ed without any substantial loss of 
production, was commenced in 1948 
with the construction of a coke oven 
battery of 38 ovens and the rehabili- 
tation of an old battery of 69 ovens. 
Following that, a 65-oven battery 
was constructed after three old bat- 
teries had been demolished. 

In the coal chemicals plant, facili- 
ties were rebuilt and new equipment 
was installed. Gas pumping and gas 
holder capacities were increased and 
facilities for cooling water were in- 
stalled because of the increased tem- 
perature and lower volume of the 
Mahoning River. 

A complete fire protection system 
was installed in the coke plant and a 
new building was erected to house the 
coke plant laboratory and offices. 

Republic’s Youngstown coke plant 
can produce about 3000 tons of coke 
from 4300 tons of coal daily. 


BEGIN CONSTRUCTION 


OF ASSEMBLY PLANT 


A Clark Equipment Co., manufac- 
turers of industrial materials han- 
dling trucks, construction equipment 
and heavy automotive components, 
announced plans to erect a new plant 
on the outskirts of Benton Harbor, 
Mich. 

Construction will start immediate- 
ly on a 100-acre tract of land, and the 
plant is expected to be in operation 
before the end of 1954. The 145,000 sq 
ft building will be used as an assem- 
bly plant for a new line of tractor 
shovels to be produced by Clark and 
for the assembly of power shovels 
now made in the present Benton Har- 
bor plant. The tractor shovels are the 
first new items of construction equip- 
ment developed by Clark since its ac- 
quisition of Michigan Power Shovel 
Co. last May. 


DRAVO CORP. MOVES 
ATLANTA SALES OFFICE 


A The Atlanta, Ga., office of Dravo 
Corp., under the supervision of Wil- 
liam W. Timmis, Jr., has been moved 
to Room 361, 1401 Peachtree St.. 
N. E. 
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== American Cueynean Pains: Commanyy 


PEMEMICALS | 
AMBLER (i\eig) PENNA. 


Technical Service Data Sheet 
Subject: EFFICIENT PICKLING WITH RODINE 








ADVANTAGES OF ‘‘RODINE”’ 


RODINE is used in sulfuric and muriatic acid baths for improved 


pickling and increased production. It meets Government Specifi- 


cation U.S.N. 51-I-2. 


In straight line pickling of wire, rod and tubing, RODINE makes 


available more metal for drawing by protecting steel from acid 


attack. In batch pickling of sheet steel, RODINE improves the 


surface. In rapid, continuous strip pickling, RODINE not only 


saves acid and metal, but also prevents over-pickling during line 


shutdowns. 





This surface was pickled 


exactly like the 
above except 











“RODINE” was added 
to the acid solution. 
Only scale pockets and 
roll marks are visible; 
no pitting occurred. 


< 


This steel surface was 


pickled in an uninhibi- 
ted acid bath. Note the 
deep pits, and that the 
surface is visibly crystal- 
line. 





WRITE FOR DESCRIPTIVE FOLDER ON “RODINE” AND 
INFORMATION ON YOUR OWN PICKLING PROBLEM, 


CHEMICALS 


PROCESSES 





















































High Alloy rings for jet 
engines ...we did the casting and 

rough finishing and the customer did the cutting and 
final finishing. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 


3-DU-9 


U MALU TY company 


ttdale, | t, New York 17,N-Y 


MT 
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Wheeler M. Bearden, formerly of 
the Pittsburgh office, will join the At- 
lanta staff. 

The Atlanta office handles the sales 
and services of Dravo’s line of warm 
air space heaters consisting of oil and 
gas fired models and suspended gas 
fired units. This office also handles 
the sales of crane cab and steel mill 
pulpit air conditioners, pre-fabricat- 
ed piping and construction services. 


NEW TORRINGTON PLANT 


COMPLETED IN CANADA 


A The Torrington Manufacturing 
Co., announced completion of a new 
Oakville, Ont., plant for its wholly- 
owned subsidiary, The Torrington 
Manufacturing Co. of Canada, Ltd. 

Torrington, which operates a sec- 
ond subsidiary in Van Nuys, Calif., 
and recently completed a major ex- 
pansion program at its home plant, 
manufactures more than 325 differ- 
ent types of air impellers for use in 
all types of heating, cooling and ven- 
tilating equipment. 


LOCOMOTIVE REPAIR SHOP 
INSTALLED AT ERIE, PA. 


A A complete locomotive rebuilding 
and overhaul service has been estab- 
lished in Erie, Pa., by the General 
Electric Co. Locomotive and Car 
Equipment Department. 

This new facility will be in addi- 
tion to the service shop facilities cur- 
rently available to users of locomo- 
tives throughout the U. S. General 
Electric maintains a network of 31 
service shops throughout the coun- 
try, all of which are engaged in the 
repair and modernization of trans- 
portation equipment. 

The new service is being set up to 


ANNEALING UNIT 


Rodney Metals, Inc., New Bedford, 
Mass., operates this continuous 
annealing line to produce mirror- 
bright stainless steel strip in widths 
up to 25 in. and thicknesses as low 


anes 


as 
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on._y EC2a.M tas-weELD 
PLATE RESISTORS HAVE 
ALL THESE FEATURES! 


Spot-welding of resistor ends, 
offset to bring adjacent grid 
eyes into intimate contact, 
results in permanent current- 
carrying path throughout the 
section. 


No burning at grid eyes. 


No periodic tightening of 
clamping nuts. 


Terminal plates welded to re- 
sistor tabs along one side of 
section. Small adjustments in re- 
sistance value easily effected be- 
cause plates are closely spaced. 


No burning at taps. 


Negligible resistance change 
between cold and maximum 
working temperature. 


Insulating spacers of high di- 
electric strength accurately 
molded to shape from noncar- 
bonizing material which re- 
mains dimensionally stable. 


e 68 88ee 0 


for illustrated Bulletin 7 — 


Terminal clamping blocks have 
grooves to accommodate several 
sizes of wire for external 
connections. 


Made of corrosion-resistant 
chromium alloy steel. 


Nonbreakable. 
Double insulation to ground. 


All standard sections same 
length, width and height. 


Standard mill sections built 
with same size resistors per 
section. 


Separate nuts on supporting 
rods clamp grid-stack indepen- 
dently of end-frame clamping. 
Accurate mounting- 
hole dimensions 
maintained regardless 


of variation of grid- yy 
stack length. &e 


3 


Write today 


No. 942-B. 





How many 
advantages 


CAN A 
RESISTOR 





SHUTDOWN AVOIDED! Recently 





in one installation, a swinging 
overhead-crane load bumped re- 
sistors on charging machine and 
smashed end-frames and broke 
several spacers of grid assembly 
Shutdown was avoided because 
current-carrying path of EC&M 
TAB-WELD Resistors remained 
intact and permitted charging of 
furnaces to continue. Later when 
down-time was available, section 
was replaced and returned to re 
pair shop for new spacers and 
end-frames. This is another ex- 
ample of the durability of EC&M 
TAB-WELD Resistors 





THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET 
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Outstanding in quality and in 
performance Hyde Park Roll- 
ing Mill Equipment has en- 
joyed the respect of the 
industry for more than fifty 
years. | 





Bar Mills 
Merchant Mills 
Sheet and Strip Mills 
Pinion Stands 
Roller Tables 
Reduction Drives 
Stretcher Levellers 
Guillotine Shears 
Sheet Mill Shears 
Roll Lathes 
Special Machinery 
Machine Work 


FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland County, Pa 


ROLLS 
ROLLING MILL MACHINERY 
GREY IRON CASTINGS 


_ EXTRUSION PRESS CYLINDER 


deetHT 


genner? 
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MACHINED AT BETHLEHEM 


mI 


Big forged steel main cylinder for 12,000-ton extrusion press is machined at 
the Bethlehem, Pa., plant of Bethlehem Steel Co. for shipment to United 
Engineering and Foundry Co. at Pittsburgh, Pa. After machining, the 
cylinder will be more than 22 ft long, have an outside diameter of approxi- 
mately seven ft at the widest point and weigh 88 tons. As part of the Air 
Force heavy press program, the press will produce aircraft structural! sec- 
tions many times faster than present manufacturing methods permit. 


fill a need for a complete locomotive 
rebuilding service among industrial 
locomotive users and those railroads 
operating comparatively small fleets 
of motive power. 

The new program will include all 
kinds of heavy maintenance and 
overhaul rebuilding, modernization, 
conversion, and wreck rebuild work. 

New locomotive warranties will be 
issued to operators of locomotives 
that are completely rebuilt by G. E. 
On locomotives, rebuilt or overhaul- 
ed to customers’ specifications, war- 
ranties will be issued to cover areas 
on which work was done. 


SUBSIDIARY MERGES 
WITH OKONITE CO. 


A The Okonite Company of Passaic, 
N. J., manufacturer of insulated 
wires and cables, announces that, ef- 
fective April 1, The Okonite Callen- 
der Cable Co., Inc., its wholly-owned 
subsidiary, will be merged with the 
parent company. This corporate 
change will make possible the stream- 
lining of certain operations and, at 
the same time, will eliminate the du- 
plication of effort that was required 
while handling that manufacturing 
plant as a separate organization. 
The Okonite-Callender plant was 
established in Paterson, N. J., in 
1924 as a joint venture of The 
Okonite Co. and British Insulated 
Callender’s Cables Ltd. of England. 
The half-interest of the British firm 
was purchased by Okonite in 1948. 
The trade-marks “Okonite-Callen- 
der” and “Okocal” will be retained to 


identify the paper-insulated power 
cables and splicing materials pro- 
duced by the 500 employees in the 
manufacturing unit. There will be no 
change in personnel or products. 


ANNOUNCE PURCHASE 


OF TWO COMPANIES 


A Purchase of the George J. Hagan 
Co. by Salem-Brosius, Inc., was dis- 
closed in a joint announcement. Both 
companies design, manufacture and 
sell furnaces and heat treating equip- 
ment but have sold their products to 
different industries. 

A joint announcement by Presi- 
dent R. E. Talley of the George J. 
Hagan Co. and President Ward A. 
Wickwire, Jr., of Salem-Brosius, Inc., 
said Salem-Brosius has bought all 
outstanding stock of the Hagan Co. 
for an undisclosed amount of cash 
and will operate that concern as a 
wholly-owned subsidiary. 

Personnel and policies of both com- 
panies will continue unchanged ex- 
cept that Mr. Talley will retire as 
president of the George J. Hagan Co. 
and Mr. Wickwire will assume the 
presidency of both companies. 

The purchase of all interests held 
by H. L. Hall, of Toronto, Canada, in 
H. L. Hall Corp., Ltd., and the Hol- 
beck Corp., Ltd., Toronto, Canada, 
was also announced. Both companies 
deal in heating, heat treating, and 
other types of industrial furnace 
equipment as well as industrial proc- 
essing equipment and machinery. 

Salem-Brosius will operate the 
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It used to take a manufacturer of steel 
floor plate 350 hours to groove the al- 
loy rolls which made his plate. “Too 
slow, they said, and asked Simmons 
if they could convert a standard lathe 
to their special purpose. Here’s how 

Simmons’ engineers did it: 

e@ Rotation of the roll, traverse of 
carriage, and movement of car- 
riage head were all synchron- 
ized, and all gears and clutches 
kept free of lost motion. 

e Special gearing devised and 
built which maintains same 
groove spacing on rolls of vary- 


ing diameter. 
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In addition, the lathe was completely 
rebuilt—all sliding surfaces replaced... 
new bearings installed throughout... 
new motors and wiring. 

The result? Average machining time 
was cut from 350 to 120 hours. Two 
thirds! 

Rebuilding can get results like this 
for you, too. We'll rebuild and mod- 
ernize your tools, or buy used ones 
and rebuild to your needs. Guaranteed 
performance—delivery within weeks. 

Send us a list of your machine tools 
that might be rebuilt. We'll promptly 
quote price and delivery. Write, wire 


or phone today. 








Close-up of tool carriage shows hou 
rolls are grooved. The rolls are used in 


manufacture of steel safety floor plates. 


Simmons Machine Tool Corporation 
Main Office and Plant 
1712 North Broadway, Albany 1, N. Y. 


New York Office: 
50 East 42nd St., New York, N. Y. 


SP BELO NES GIVES USED MACHINE TOOLS 


A NEW LEASE ON LIFE 
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NEWS FROM 


VISORY CONTROLS 









NOW! Brilliant new low-cost control 
systems use your existing wires to relay 
information between remote stations 
and central control panels. Femco equip- 
ment guards vital points in your pro- 
cess, eliminating constant attendance. 





Femco REMOTE CONTROL 
AND CARRIER TELEMETERING 


Measures, transmits and records operating 


data from one or more remote locations 


a central control station. Efficient and eco- 
nomical. Uses existing power or telephone 


lines. 


| 





PUMP INDICATION | 
SYSTEMS 


Watch remote pumps, valves, water 
or liquid levels and alarms. Use a 
single pair of wires to a centralized 
control point. Easy to install. 


Ask for YOUR Femco Data Kit 


to 





SIGNAL SYSTEMS 


Send 25 controls or indications 
two-ways over a single pair of 
wires! Ideal for blast furnace wind 
control. 


Industrial SIGNAL SYSTEMS 
can be engineered for many differ- 
ent applications. Radio frequency 
or audio tones, signal by means of 
horns, buzzers or lamps, or per- 
form operations automatically. 


FARMERS ENGINEERING 


AND MANUFACTURING CO. 
IRWIN, PENNSYLVANIA 
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Specialists in Electronic Communication and Control 





companies as wholly-owned subsid- 
iaries. Other than the retirement of 
Mr. Hall no personnel changes are 
anticipated. 


GRANITE CITY EXPANSION 
NEARING COMPLETION 


A All major projects have been com- 
pleted in the expansion program of 
Granite City Steel Co., Granite City, 
Ill., according to The Rust Engineer- 
ing Co., the general constructor. 

The program, started in 1951, has 
now increased the mill’s annual ingot 
production capacity from 700,000 to 
1,200,000 ingot tons. It also has re- 
sulted in improvement and expan- 
sion of facilities for processing the 
additional ingot tonnage into flat- 
rolled steel products. 

The current program gives Gran- 
ite City Steel some of the most mod- 
ern open hearth and rolling mill facil- 
ities in the industry, according to an 
official of the Rust firm, which con- 
structed three new open hearth fur- 
naces, a new 46-in. blooming mill, 
three new slab heating furnaces, and 
made alterations to the hot strip mill. 

The scope of the contract included 
all foundation and building construc- 
tion, erection and installation of all 
mill machinery, and all mechanical 
work necessary. 


CONTRACTS PLACED 


FOR ORE DEVELOPMENT 
A Caland Ore Co., Ltd., Inland Steel 


Co.’s Canadian mining subsidiary, 
have placed orders with Canadian 
manufacturers for more than $1,500,- 
000 of electrical equipment that will 
be used in developing its ore property 
near Atikokan, Ontario. 

Canadian General Electric Co., 
Ltd., and Canadian Westinghouse 
Co., Ltd., will supply the equipment 
to Construction Aggregates Corp. of 
Chicago, Ill., the company engaged 
by Caland to dredge the overburden 
from the ore body. 

The order included six giant elec- 
tric motors of 10,000 hp each, two of 
1,000 hp, and several smaller motors. 
It also included equipment for a sub- 
station to step down the voltage from 
the 115,000-volt power line being 
built by the Hydro-Electric Power 
Commission of Ontario from Port 
Arthur to the mine site. 

The motors will be used to power 
dredging operations. It is estimated 
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hat 160,000,000 cubic yards of silt 
nust be removed from the bottom of 
Falls Bay in Steep Rock Lake. This 
vas reported to be the biggest dredg- 
ng project ever contracted. 


AIR POLLUTION MEETING 
SCHEDULED FOR MAY 


A The 47th annual meeting of the 
\ir Pollution Control Association 
will be held May 3, 4, 5, and 6 in 
Chattanooga, Tenn. Some 600 man- 
agement executives and other repre- 
sentatives of the industries, research 
scientists, and air pollution control 
officials are expected to attend the 
four-day meeting. 

Technical papers will be presented 
covering the subjects of coal, inciner- 
ation, petroleum, municipal prob- 
lems, dusts and fumes, steel, odors, 
measurements, and meteorology. 

The Air Pollution Control Associ- 
ation, formerly known as the Smoke 
Prevention Association, was founded 
in 1907 to fill the need for a group 
specifically interested in air pollution 
and its control. 


ANNOUNCE OPENING 
OF NEW SALES OFFICE 


A The opening of a new sales office 
in New Orleans, La. at 256 Lee Circle 
Building, to service southern Miss. 
and La. was announced by Elliott 
Co., Jeannette, Pa. Its staff includes 
G. C. Bayles as manager, and C. W. 
Britt, Jr., both formerly in the com- 
pany’s Atlanta, Ga. office. 


MAGNETIC DOMAIN STUDY 


CONDUCTED BY U. S. STEEL 


A Scientists at U. S. Steel’s research 
and development laboratory in Pitts- 
burgh, Pa. are conducting an exten- 
sive study of magnetic domains in 
electrical steels, studying causes of 
energy losses in electric motor and 
transformer cores. 

Modern electric motors and trans- 
formers have been brought to a high 
degree of efficiency through the use 
of silicon steels. These steels permit 
the necessary alternations of the mag- 
netic field without undue energy 
losses. In addition, they possess in- 
creased electrical resistance which 
diminishes that part of the loss due 
to eddy currents. They also exhibit 
relatively little aging effect. 

It is believed that certain magnetic 
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Another SKF “First”... 


now,an SKF 
improvement in the 
internal design of 
Spherical Roller Bearings 
provides 


257 to 50% increased capacity 


2 to 3% times a gorvice 


Your S{0Sf Distributor can show you why, 
when you replace a bearing with the MOSiP Type 
“C”’ Spherical Roller Bearing, you can expect 
it to last up to 31% times longer, expect it to 
provide up to 50% increased capacity, than any 
other design available. 





All the facts—engineering data, capacity and 
life comparisons, sizes available—are contained 
in SOS Bulletin No. 365-S. Ask your nearby 

* Distributor for a copy, or write direct to 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of S&F and HESS-BRIGHT" 
bearings. 


BALL AND ROLLER BEARINGS 
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Line-O-Power Line-O-Power Right Angle 
Straight Line Drive Drive (Flange Mounted) 
(Foot Mounted) 


Maxi-Power Helical 
Gear Drive 








Foote Bros.-Louis Allis 
Horizontal Gearmotor 


name your job... 


FOOTE BROS. 
— DRIVES WILL 
meee): SA HANDLE IT/ 


Hygrade Worm Gear 
Vertical Drive 










Hygrade Worm Geor 
Horizontal Drive 


U 


Worm-Helical Gear 


At Foote Bros. you will find a complete line of enclosed helical 
Drive 


and worm gear drives for every job. Ratios and capacities to 
answer every speed reduction need. Also available to assure 
long and satisfactory service is a complete line of Foote Bros.- 
Louis Allis Gearmotors, both vertical and horizontal. 

Foote Bros. offers these advantages: Nearly 100 years of 
design, engineering and manufacturing experience — the latest 
in gear-cutting techniques—better control of materials. Modern 
production techniques at three large plants assure superior 
drives for every power transmission requirement. 

Mail coupon for information. 


Foote Bros. Gear and Machine Corporation 
Dept. IAS, 4545 South Western Boulevard 
Chicago 9, Illinois 


Please send me information on the following: 








D Line-O-Power Drives 0 Maxi-Power Drives 

0 Hygrade Drives 0 Worm-Helical Gear Drives 
DC Foote Bros.-Louis Allis Gearmotors 

Te ere TT eT PTTT TT TT TTT Te TTT TITIT TTT Trt ° 
CIs oi. 6 6.006.005: 65660666866 606564006 060600000005066000000060 ° 
FOOTE BROS. GEAR AND MACHINE CORPORATION ME chacncccnscoksu en cin news ebawbedseasnendes-5000450sesneennee 
4545 South Western Boulevard, Chicago 9, Illinois Ee Oe Ae FT Eee A Te ee Ee Ley Oe 
Gnccecknesconendseecesceasnesenss pO ee SAME. ceviswsveseuses 
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domain orientations might further 


improve the directional properties of 
srain-oriented steels. The present re- 
search into magnetic domains is to 


determine their characteristics and 


possibly to discover ways to control 
their orientation. 


ANNOUNCE FORMATION 


OF NEW DIVISION 


A Sintering Machinery Corp., Net- 
cong, N. J., announces the formation 


of a new division to devote its efforts 


to the design, construction and sale 


of ore beneficiation plants and re- 


lated process equipment. Operating 
under Dwight-Lloyd, Inc., the new 
company takes its name from the in- 
ventors of the sintering process who 
also founded Sintering Machinery 
Corp. 

The current research program of 
Dwight-Lloyd has resulted in the de- 
velopment of new equipment and 
processes for the economical treat- 
ment of taconite and other low grade 


ores. 


LETOURNEAU DISPLAYS 


SEMISPHERE BUILDING 


A There are 3,289,402 cu ft of enclos- 
ed space and 70,686 sq ft of floor area 
in a huge new dome-shaped building 
just completed at Longview, Tex. 
There are no interior structural sup- 


ports in this 85-ft-high, 300-ft-diam- 
eter building, and all of the assembly 
work to create it out of aluminum 
and steel was accomplished at ground 
level. This spacious structure, the Le 
Tourneau Semisphere Building, is a 
product of R. G. LeTourneau, Inc., 
and was built adjacent to the Le- 
Tourneau Longview plant and cor- 
poration headquarters. 

Similar buildings can be erected 
anywhere else in the world by ship- 
ping the prepared metal parts to the 
site. These new structures provide 
weather-tight floor space and cubic 
capacity at far less cost than conven- 
tional methods of construction, and 
they can be erected quickly by semi- 
skilled labor. 

Inquiries already received by Le- 
Tourneau from people and _ firms 
planning new buildings demonstrate 
the wide appeal for this type of struc; 
ture. LeTourneau Semisphere Build- 
ings are being considered for many 
functions, including the following: 
merchandise warehouses, freight han- 
dling centers, heavy equipment dis- 
play or storage, agricultural bulk 
products storage, automotive dis- 
play, manufacturing and assembly 
line operations, aircraft hangars, 
commercial and civic entertainment, 
religious gatherings, and indoor ath- 
letic facilities. Completely erected, 
the building will sell at less than $4 
per sq ft of space afforded. 


The interior of the LeTourneau Semisphere building, product of R. G. 
LeTourneau, Inc., Longview, Texas. The relative sizes of the automobiles 
and their drivers give some idea of the vast amount of unobstructed 
interior space in the dome-shaped structure. Concentric rings of acousti- 
cal material have been suspended from the ceiling of the dome for sound 
control. Near the top of the 85-ft center pole is a lighting installation of 
75,000 watts. As many as 12,000 persons can be accommodated at a func- 
tion held in this 70,686-sq ft building which has a diameter of 300 ft. 
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/HKEC EFOCH-MAKING 


New Yoder 
VEVELOPMENTS 
give Big Boost to 





ELECTRIC-WELD 


TUBE 
MANUFACTURE 


1 For high-speed, low-cost produc- 
tion of tubing from aluminum, 
nickel, brass and other non-ferrous 
metals and alloys: Revolutionary 
new high-frequency electric induc- 
tion process for cold-forming and 
welding coiled strip into tubing, 
without drawing or heat treating. 
Welding speeds from 30 to 120 fpm. 
—almost as fast as electric-weld steel 
tube making. The lighter the gauge, 
the higher the speed and lower the 
cost, all the way down to .025”", 


2 New Induction-Weld Mill for 
making STEEL tubing up to 4” dia. 
and merchant pipe up to 2” dia. 
Speeds up to 250 fpm.—almost 
double that of resistance welding. 


3 New 4-in-1 Resistance Tube 
Welder—actually four small trans- 
formers built into the most compact, 
efficient, trouble-free unit ever de- 
signed for tube welding. Insures 
highest daily production of quality 
tubes, with minimum scrap losses. 
All three developments are Yoder 
“Firsts”— making cold process tube 
manufacture more attractive than 
ever. For complete information and 
literature, write, phone, or wire. 


THE YODER COMPANY 


5495 Walworth Ave., Cleveland, Ohio 
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A Our rolls are 
color marked 
for specific 


applications 


PK. W. | 


==> = 





“the right roll 
in the right stand” 
... produces more 

tonnage at less cost 


Pittsburgh roll engineers . .. who combine years of practical 
experience with technical know-how . . . can help you in 


selecting the right roll for each application in your mill. 
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ROLLS Chill - Sand + Moly Chill - Special 


Rail Finishing + Phoenix “K” + Sandaloy « Pittsburgh 25 * Pittsburgh 35 
Pittsburgh 45 * Pittsburgh 55 + Pittsburgh Special Process + Phoenix 25 
Phoenix 35 * Phoenix 45 * Phoenix 55 * Phoenix Special Process 
Phoenixloy * Phoenix Metal * Phoenix Metal Special + Phoenix Metal “F” 
Phoenix Metal Master * Carbon Steel + Phoenix “A” * Phoenix “A” 
Special . Piroco - Piroco “A” + Piroco “B” + Piroco Special - Herculyte 





BLAW-KNOX COMPANY « ROLLS DIVISION « PITTSBURGH ROLLS DEPARTMENT 
PITTSBURGH 1, PENNSYLVANIA 

















Resistor life 
depends on 
adequate 


ventilation...... Patented Grid 


Design assures 
maximum ventilation 








04, 


® Steel Construction ie y 
© Mica Insulation Mf 
* Corrosion Resistant Resistor life depends on adequate ventilation and how 
® Vibration Proof Ys toes ‘ 
> ett tee efficiently heat may be dissipated . . . P-G grid design 
* Provision for Expansion equalizes the amount of air space surrounding each leg 
® Adequate Ventilation | btai h h h h ‘d 
© Rugged Terminals or loop to obtain even heat throughout the grid area. 
(Note illustration.) . . . Since heat is rapidly and evenly 
Write for dissipated, hot spots fail to develop and longer resistor 
Bulletin No. 500 life is assured . . . For a nonbreakable resistor (only steel 


and mica used) specify P-G on your next application. 


w, 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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| Jah USES WALKER PROCESS 
CLARIFLOW JHICKENERS 
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This general view of the new blast furnace flue dust re- 
covery plant at the Aliquippa Works of the Jones & 
Laughlin Steel Corporation shows two 105-ft. diameter 
Walker Process Clariflow Thickeners. Each unit has a 
capacity for clarifying 15,000 gpm of blast furnace 
washer water 


NEW BLAST FURNACE FLUE DUST RECOVERY PLANT 
Removes Over 95% of Settleable Solids! 


Single stage thickeners used ‘Short circuiting” at inlet prevented 
Two single stage Clariflow Thickeners were used in the Balanced rotation at the inlet of the Clariflow 
Jones & Laughlin Steel Corporation Aliquippa Works Thickener prevents short circuiting and the multiple 
for the following three jobs: (1) to remove over 95% weir troughs spaced over the entire rise area insure 
of the settleable solids, (2) clarify the flow to less than uniform slow rise to the surface of the water being 
five grains and (3) to thicken “mud” to within 40-50% clarified. This assures a clarified overflow containing 
for filtration. the least amount of solids. 


Thickeners have inlet diffusers 
The Clariflow Thickener is constructed for rugged use 
and is capable of overloading without work stoppage. 


It is provided with a multiple tangential inlet diffuser so 
that the flow of material entering the unit is uniformly 


diffused in a rotating manner. C [ A ‘7 | m [ 0 W 


thickeners 


WALKER PROCESS WALKER PROCESS EQUIPMENT INC. 


WRITE FOR BULLETIN 10169 


AURORA @® ILLINOIS 
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Wide Speed Range 


780 68 11.0 
640 , 0 
520 7.5 
420 | 6.0 
350 4.7 
280 , 40 
230 3.2 
190 | 2.7 
155 | 2.2 
125 1.8 
1 

Every FALK Motoreducer has these “‘In-built” Factors— 


Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock gears. 


Sealed Housings. Dual closures and one- 
way vents keep oil in, dust and moisture ouf. 
Units are splash-proof, leakproof, dustproof. 


Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions ... taper bored gears for 
easy ratio changes. 





FALK 


THE FALK CORPORATION 3001W. Canal St. Milwaukee 8, Wis. 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 
and bearings. 


Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construction 
conforms to NEMA motor frames. 


Positive Lubrication. Large sump capacity 
. . . Oil-tight construction assures clean lubri- 
cant... direct dip of revolving elements pro- 
vides positive lubrication at all speeds. 


..@ good name 
in industry 





use complete motors 


«+. another important reason why 


you should consult FALK! 


You never have the annoying problem of motor 
modification when you standardize on all-steel 
FALK Motoreducers. Both the universally popular 
All-Motor type and the newly redesigned In- 
tegral type use completely standard motors with- 
out modification. The motor can be quickly and 
easily replaced by another standard motor 
of any make, type or speed within the unit's 
AGMA rating when necessary without disturbing 
the reducing unit. 


Many users choose the All-Motor type because 
it permits easy interchange of motors, or even 
parts, on the job, in minutes—and because re- 
ducer units and/or motors may be readily trans- 
ferred from one line or plant location to another. 
Other users select the new Integral type with 
standard D-flange NEMA motor because it is a 
highly compact, streamlined unit providing the 
utmost in space economy. 


In every FALK Motoreducer—All-Motor or In- 
tegral—the output speed (ratio) can be changed 
within the unit's torque capacity without modify- 
ing the motor. 


Both types give you all the quality, adapt- 
ability, dependability and long-range economy 
for which FALK has been celebrated for more 
than sixty years. FALK Motoreducers are avail- 
able from factory, field or distributor stocks 
throughout the country. Write to Department 247. 













The basic E design permits 
maximum use of standardized 
ports . . . closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


BASIC 
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Here's why TORRINGTON work roll bearings 
establish rolling mill records 


Highest quality electric fur- 
nace alloy steels are used 
carburized and heat treated to 
provide toughness, hardness, 
stability and uniformity. 


Torrington Work Roll Bear- 
ings are designed and built 
with high thrust capacity to 
give better service under 
actual operating conditions. 


Many sizes of TORRINGTON WORK ROLL Bear- 
ings are available from stock for immediate ship- 


ment. 


TORRINGTON WORK ROLL Bearings— both 


eer 
LLE Zz ; 
oo. 


One-piece cast-bronze cages 
with machined pads in each 
roller pocket reduce wear, 
lengthen bearing life and im- 
prove performance, 


Accuracy in workmanship 
is characteristic of all Tor- 
RINGTON Bearings. This means 
a lower cost per ton of your 
finished product. 


two-row and four-row types—are standard in a 


wide variety of sizes. 


For lower operating costs, greater rolling efficiency, 


less down time.. 


specify TORRINGTON! 


TORRINGTON BEARINGS 


Spherical Roller 


Tapered Roller 


Cylindrical Roller 


Ball Needle Rollers 
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Superior 
BLAST FURNACE 
Copper CASTINGS 


SMEETH-HARWOOD COMPANY 


8524 Vincennes Ave., Chicago 20, Ili. 
in Canado—The William Kennedy & Sons, Ltd., Owen Sound, Ontario 


Blast Furnace Copper Castings—also Brass and Bronze Mill Castings 


ea) 
it's new— an improved connector for 
liquid-tight Nlexible conduit (seciite or equivalent products) 


HIGHLY EFFICIENT ee 
GROUND 


DISPLACED 
BENDING ACTION 





PERMANENT SEAL 


te 


PYLE-NATIONAL 


“CT” series Connectors offer all these advantages 


EXTRA STRONG GRIP 


@ Compression force applied against 
body shank—not against the conduit 


DISPLACED BENDING ACTION 


@ Tapered body shank extends beyond 
gland nut, preventing short radius 


alone, making o vise-like clamp. bends, lengthening life of conduit 


@ Plastic-to-plastic grip with the conduit 


sheath avoids cutting and abrasion 
PERMANENT SEAL 


@ Plastic Sleeve and Conduit Sheath 
have equol physical characteristics. 
The seal will last the life of the 
conduit. 


HIGHLY EFFICIENT GROUND 
@ Less than 10 millivolt drop. 


sheath and permanency of joint. 


‘ ~ aw 
\ Ascii —_— ( 

“CT” series connectors can be in- 
stalled assembled. Available in 
Straight, 45° and 90° types for %” 


to 2” condvit. Meet U/L and J.1.C. 
standards. 


vce | PME PYLE-NATIONAL COMPANY 


1383 North Kostner 


Avenue 


Chicago 51, Illinois 





HIGH TEMPERATURE PORCELAIN 
SPECIALTIES 


We are equipped to design and manufacture special 
porcelain products to do specific jobs. A few of the 
various shapes and sizes are shown above. On any of 
your porcelain requirements, a call to McDanel will 


save time and money. 


Write today for our new catalog. 





MD 
ae McDANEL REFRACTORY PORCELAIN CO. 
q PORCELAINS - BEAVER FALLS, PENNA. 


GRINDING BALL...MILL LINING BRICK... 
MILL HEAD ASSEMBLIES...TANK & DRYER LININGS 





“Sali” 
Bushings 








insulate!... 


Eliminate grounds and shorts. Strong, resilient, 
phenolic material. Precision machined with undercut 
shoulders and clean NEMA threads for easiest, 


fastest installation. 
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pioneering developments keep WHEELABRATOR?® first in blast cleaning 


Descaling Hot Rolled Steel Strip at Greatly Reduced Cost 


Wheelabrator Descaling extends the economies 
of hot rolled strip to many new applications 


If you are manufacturing a prod- 
uct which requires scale-free flat 
steel within the gage limits of 
hot rolled strip, Wheelabrator 
airless abrasive blast cleaning 
can save you many thousands of 
dollars annually. With a Wheel- 
abrator, scale is uniformly and 
economically removed leaving a 
surface ideal for cold rolling, 
cold forming, cold drawing, and 
final finishing such as painting 
or galvanizing. 

A typical application is at the 
Rome Cable Corp., Torrance, 
Cal., as illustrated above. Wheel- 


abrator descaling provided them 
with these advantages over oper- 
ating with pickled and oiled 
strip as purchased from the mills: 


1. Operating in conjunction with 
a slitter line, Wheelabrating 
adds a cost of about $1.00 per 
ton to the cost of slit strip. 


2. Being automatically control- 
led, it is operated by same 
labor required for a normal 
slitter line. 


3. Saves many sq. feet of floor 
space as compared to a pickle 
line. 


4. Surface provided is unexcelled 
for forming, welding and fin- 
ishing heavy wall conduit. 

5. All scale and the abrasive used 
to remove it are reclaimed as 
scrap. 

6. Wheelabrating can be oper- 
ated next to any equipment 
without contamination or cor- 
rosion of the equipment. 


Many other applications of the 
Wheelabrator descaling process 
have shown equal benefits at re- 
duced costs derived from the 
elimination of pickling, labor 
reductions and increased produc- 
tion. Write today for complete 
information on what the Wheel- 
abrator can do for you. 





Bulletin 894 describes the 
descaling of Steel Strip and 
Bulletin 914 describes the 
descaling of steel sheets. 
Send for your copies today. 


American Ping 


WHEELABRATOR & EQUIPMENT CORP. CLEANING 


396 S. Byrkit St., Mishawaka, Ind. ee 
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Let’s talk itover in terms of your operation! 


OTHER NATIONAL CARBON PRODUCTS: 





SAVE ALL THE 
WAY WITH 


ATIONA 


TRADE -MARK 


\ CARBON BLAST 


\\ 


\\ FURNACE LININGS 


AAA, a 











Record operating economies — so out- 
standingly established by “‘National”’ car- 
bon in blast furnace hearths—needn’t stop 
there! Now you can get the same advan- 
tages — longer life, lower maintenance, 
smoother operation—with carbon linings 
in blast furnace walls, in tuyere and in 
bosch sections. 


Ee ee aM rors cr revs = as ec baonnnilhionsaiaoaammainesiiassensnaanalial 


Present day economics indicate now, more 
than ever, a need for carbon “‘all the way’’. 





The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 





ELECTRIC FURNACE ELECTRODES - CARBON BRICK AND RAMMING PASTE - TROUGH LINERS 
MOLDS AND MOLD PLUGS - SKIMMER BLOCKS - SPLASH PLATES - TANK LININGS AND HEATERS 


HEAT EXCHANGERS AND PUMPS - BRUSHES FOR MOTORS AND GENERATORS 
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Personnel News... 


Arthur B. Glover was appointed superintendent of 
the electrical division of the Riverdale, Ill. plant of 
Acme Steel Co. Mr. Glover, formerly assistant super- 
intendent of the electrical division, replaces John H. 
Wagner who recently retired. Milton D. Robinson was 
appointed assistant superintendent of the electrical 
division. Mr. Glover joined Acme Steel 25 years ago 
after serving in electrical engineering positions with 
General Electric Co., and with Union Electric Light 
and Power Co. Mr. Robinson joined the company in 
1951. He previously served as a project engineer with 
the Gary Sheet and Tin Division of U. S. Steel Corp.., 
and later as a self-employed consulting engineer. 


A. B. Drastrup has been elected executive vice presi- 
dent of the A. M. Byers Co. Mr. Drastrup became asso- 
ciated with Byers in 1931, and has had broad experi- 
ence in virtually all of the company’s operations. Since 
1946 he has been manager of steel sales. Three years 
ago he was also named assistant to the president. The 
elections of J. F. Byers, Jr. and B. M. Byers as vice presi- 
dents of the company also were announced. 


H. J. Kalberkamp has been appointed chief engineer 
of Mesta Machine Co. Mr. Kalberkamp has been asso- 
ciated with Mesta for 28 vears starting his career in 
1926 as a machine designer of heavy steel mill equip- 
ment. He has served most recently in the position of 
division engineer of the proposal department. 


Frans Wethly was named executive vice president of 
the Wilputte Coke Oven Division, Allied Chemical & 
Dye Corp. He succeeds David M. Griffith who has re- 
tired, but will continue association with the company 
as a consultant. Mr. Wethly has been active in the coke 
oven construction business for more than 30 years. He 
supervised the design and construction of by-product 
coke ovens in England, and has been responsible for the 
design and construction of many by-product coke oven 
plants in numerous countries throughout the world. 


James H. Kunkle has been appointed superintendent 


of Republic Steel Corp.'s Warren, Ohio district coke 
plant. Mr. Kunkle was formerly superintendent of Re- 


MILTON D. ROBINSON 








public’s Troy, N. Y., coke plant. He was associated with 





the Koppers Co. for nine years as chief operating engi- 
neer before joining Republic in Troy in 1951. 


Paul Carnahan was appointed vice president and as- 
sistant to the president, Great Lakes Steel Corp. Mr. 
Carnahan entered the operating department of Great 
Lakes Steel Corp. in 1933. He rose to the position of 
director of production and then became vice president 
in charge of sales which was the position he held im- 
mediately prior to the present appointment. Albert C. 
Childs was named vice president and general manager 
of sales. Mr. Childs began service in the sales depart- 
ment of Weirton Steel Co. in 1919. During his career, 
Mr. Childs has been manager of the New York 
and Detroit sales offices and since 1949 has been assist- 
ant vice president in charge of sales for Weirton Steel. 
Elmer A. Schwartz was named general manager of op- 
erations. Mr. Schwartz’s career in the steel industry 
covers a period of more than 30 years during which he 
has served in various executive capacities with other 
steel companies. Harry C. Burton was named director 
of industrial relations. He was first employed in the 
Great Lakes accounting department in 1934 and trans- 
ferred to the industrial relations department in 1946. 
He has been assistant director of industrial relations 
since 1947. David M. Moon who has been appointed 
director of personnel relations, joined Great Lakes in 
1933 and became employment manager in 1940. He has 
been assistant director of personnel relations since 1944. 


Edward E. Bauer has been appointed superintendent 
of regulator manufacturing for the General Electric 
Co.’s power transformer department at Pittsfield, 
Mass. In his new position, Mr. Bauer will be responsible 
for the manufacture of feeder voltage regulators of both 
induction and step types, including inductrols and in- 
ductrol power packs. 


Edward J. Charlton, manager of development engi- 
neering, will become manager of fabrication at the 
Lukenweld Division, Lukens Steel Co. Frank C. Kar- 
devan will join the Lukens field sales organization in 
the position of a field sales engineer to work particu 





A. B. DRASTRUP 





H. J. KALBERKAMP 
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larly with Lukenweld products. William H. Funk, as- 
sistant manager of development engineering, will be- 
come acting manager of the new products development 
department. 


E. W. McNeill has been appointed vice president in 
charge of Ohio Seamless Tube Division of Copperweld 
Steel Co. Mr. MeNeill succeeds W. C. Connelly who 


has retired. 


Edward E. Christopher has been appointed district 
sales manager of the New York office of General Re- 
fractories Co. He was formerly head of the district sales 
office in St. Louis, Mo. Thomas A. Fallon was named to 
succeed Mr. Christopher as sales manager of the St. 
Louis office. In addition Ward M. Trautman has been 
named district sales manager of the Pittsburgh, Pa. 
office. 


G. K. Lowe, W. C. Pittman and L. R. Burke were ap- 
pointed district sales managers of the Charles Taylor 
Sons Co. Mr. Lowe will have charge of the territory 
comprising northern Ohio, western N. Y. and north- 
western Pa. Mr. Pittman’s district consists of southern 
Ohio and parts of W. Va. and Ind. Mr. Burke will have 
as his district western Pa., eastern Ohio and northern 


W. Va. 


C. L. Peterson was appointed divisional vice presi- 
dent of the Brown Instruments Division of Minnea- 
polis-Honeywell Regulator Co. and O. B. Wilson was 
named general sales manager. Mr. Peterson will devote 
the major part of his time to sales policy matters and 
long-range planning. In addition, he will assist in carry- 
ing out managerial duties at the policy-making level. 
Mr. Wilson will assume active administration of the 
entire divisional sales department. 


Walter J. Assel, chief engineer, Steel and Tube Divi- 
sion, the Timken Roller Bearing Co., will retire from 
the company effective March 1. Prior to joining the 





WALTER J. ASSEL 


company in 1925, Mr. Assel had worked for the Amer- 
ican Rolling Mill Co., Republic Steel Corp. and the 
Minnesota Steel Co. He is recognized in the Min- 
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nesota Steel Co. He is recognized in the tube indus- 
try the world over for his development of the Assel Mill, 
used for reducing and elongating tubes. Succeeding 





RUBERT CAPLEY 


Mr. Assel as chief engineer is Rubert Capley. Mr. 
Capley came to Timken in 1928 from Bethlehem Steel 
Corp. 


C. A. Suchan, Jr. has been appointed New York dis- 
trict manager of Buffalo Steel Division, H. K. Porter 
Co., Inc. In his new position, Mr. Suchan will handle 
sales of all Buffalo Steel products in the New York ter- 
ritory. Previous to his present promotion, he had been 
on the company’s sales staff at the home office for the 
past vear. 


J. G. Squibb was appointed general manager of the 
Beech Bottom works of Wheeling Steel Corp., and 
R. E. Bevington was named assistant general manager. 


Thomas H. Pattison has been appointed superintend- 
ent of operations at the Garrison plant, Pittsburgh, Pa., 
of Mackintosh-Hemphill Co. Associated with the com- 
pany since 1920, Mr. Pattison has been plant metal- 
lurgist since 1937. 


Alfred J. Porter has been elected a vice president of 
Heppenstall Co. Formerly manager of the company’s 
Bridgeport, Conn., plant, Mr. Porter joined Heppen- 
stall in 1914 as a part-time laborer in the forge shop. He 
served successively as night superintendent of the 
forge shop, superintendent of heat treating, production 
manager, salesman, sales manager, and manager. 


Martin J. Hartigan has been appointed manager of 
supply purchases of Joseph T. Ryerson & Son, Inc. 
With headquarters in Chicago, IIl., he will coordinate 
all activities and responsibilities in connection with the 
purchase of plant and office supplies for the nation- 
wide group of sixteen Ryerson steel service plants. 


Charles F. Johnson, assistant secretary and city sales 
manager for Kropp Forge Co., has retired after 32 years 
with the firm. Mr. Johnson has been associated with 
the Chicago steel industry for the past 61 years. He 
began his career with the S. D. Kimbark Co. in 1893 
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STEEL MILL MACHINERY 


For producing Blooms, Billets, Rod, 












View of 14” 
—12”—10" 

Mild Steel 

Rod Mill 
















Strip and Merchant Bar. 


Birdsboro engineering skill makes pos- 
sible modern equipment like this that 
you'll find in leading mills mass-producing 
billets, rod, sheet, strip, plate and 
other products to meet today’s critical de- 
mands. Whenever you find it necessary 
to modernize your present equipment or 
add to your facilities—it may be this 
year or the next—Birdsboro engineers 
will be glad to work with you on your 
individual problems. 









ant Mill 





View of Merch 


IRDSBORD 


Offices in: 
STEEL FOUNDRY & MACHINE CO. Birpsporo, Pa. AND 
Birdsboro, Penna. PITTSBURGH, Pa. 
Designers and Builders of: 
Steel Mill Machinery. « Crushing Machinery + Rolls 
Hydraulic Presses ¢ Special Machinery * Steel Castings MM-16-R 


” Strip Mill 
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Bailey Control Drive, Type AC44P Model 200. 
Only $210.00 F.O.B. Cleveland, complete with 
enclosure, positioning relay and hand operator. 


Want Better Flow Characteristics 
from Your Regulating Devices ? 


This new, small, piston-operated Bailey Control Drive will The New Bailey 
improve the flow characteristics of butterfly valves, damp- Control Drive 
ers, hydraulic couplings, feeders and similar regulating 


gives you THIS— 


drive motion and pneumatic signal may be secured. 


T_| | 
—- | 


age, available from stock. | 
% PNEUMATIC SIGNAL 


devices. Adjustment is simple; any desired relation between 





You can install this compact pneumatic drive power unit 











in any position on a column, pipe, or flat surface—and con- 
nect it to the regulating device with standard Bailey link- 


% FLOW 























Speed (time required for full travel) is adjustable to suit 
your requirements. Bailey Control Drives operate on stand- instead of THIS 


ard SAMA pneumatic signal ranges of 3 - 15 or 3 - 27 psig. 












































AVAILABLE FROM STOCK in 3 standard sizes | 
Piston Piston Max. Approx. 5 | | 
Dia. Stroke Torque Travel Dimensions z 

Type Inches Inches ft-lb Degrees Inches ee + 
AC816 8 16 1500 90 13 x 27 x 51 f 
AC68 6 8 400 90 13x 19x 34 J 1 
AC44 4 4 75 75 10x 11x19 % PNEUMATIC SIGNAL 

P-28 


WOZE for 
TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
FLOW LEVEL 

RATIO 
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and was with the William Ganshow Co. before joining 
Kropp Forge Co. in 1922 as an agent in the sales de- 
partment. 


A. M. Riddle has been appointed executive assistant 
to the president of the Colorado Fuel and Lron Corp. 
In addition to his new responsibilities, emphasis on 
new business development will be continued through 
market and economic research. His time will be divided 





A. M. RIDDLE 


between the western and eastern divisions of the corp- 
oration. Mr. Riddle, who has more than thirty years’ 
experience with CF&I, was first employed in the fuel 
division at the Segundo coke oven plant. He was later 
transferred to Pueblo, and in 1930 joined the presi- 
dent’s staff in Denver. 


W. E. Spaninger was appointed director of purchases 
and production manager of Lee Wilson Engineering 
Co., Inc. He also takes charge of assembly plant opera- 
tions. It was also announced that C. C. Blackman be- 
comes assistant chief engineer and R. R. Hill takes over 
as superintendent of the service department in charge 
of all field service and construction. 


John D. Riley was appointed district manager of 
Cleveland, Ohio office of Link-Belt Co. Also appointed 
was Harry G. Andersen as district manager of the New- 
ark, N. J., office. Mr. Riley joined Link-Belt in 1934 
and for five years successively served in various depart- 
ments of the company’s Philadelphia, Pa., plant. In 
1939 he was transferred to the Boston, Mass., office as 
district sales engineer and, later, became district man- 
ager at Newark. Mr. Andersen has been Link-Belt’s 
district manager at Birmingham, Ala., for the past 
three years. He started with the company in 1937 at the 
Pershing Road plant in Chicago, where he served in 
various capacities in the engineering department and 
Chicago district sales office. In 1948 he was transferred 
to the Milwaukee office to serve as district sales engi- 
neer. 


John G. Fleming has been appointed to the newly 
created position of product planning manager of the 
Bristol Co. According to the announcement this ar- 
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rangement is intended to provide a more concentrated 
and directed approach to the company’s short term and 
long range planning of new and improved instrumen- 
tation. 


G. A. Fuchs was appointed general superintendent, 
Fire Brick Division, Laclede-Christy Co. He will be 
responsible for the operation of all of the company’s 
fire brick and silica plants. Mr. Fuchs joined Laclede 
in 1948, and during this time handled labor relations 
and was manager of high alumina and silica sales until 
his recent promotion. 


Carl F. Haertel was named divisional works manager 
of the foundry and weld shop of the Falk Corp., Mil- 
waukee, Wisc. Foster C. Koehn has been appointed 
director of plant engineering. B. C. Bugbee, Jr., former 
machine shop general superintendent, has been ap- 
pointed divisional works manager of’ machine shops 
and general services. Charles Fuerst has been named 
general foundry superintendent. 


Thomas H. Brumagin was named chief engineer of 
the Ajax Flexible Coupling Co., Inc. 


E. Clair Book was named purchasing agent of Lukens 
Steel Co., succeeding Hugh Kenworthy, Mr. Kenworthy 
will remain in an advisory capacity until his retirement, 
June 30. 


Francis Weiss has been appointed director of the 
newly created development department of the Alliance 
Machine Co. Mr. Weiss, who has been associated with 
the Steelton Plant of the Bethlehem Steel Corp. for 





FRANCIS WEISS 


14 years, will have a four-man staff charged with the 
development and improvement of present Alliance 
products. 


L. W. Jordan has been appointed vice president, 
Pacific region of the Linde Air Products Co., with head- 
quarters in San Francisco. Mr. Jordan joined Linde in 
1925. He became San Francisco district manager in 
1930. Two years later he became manager of the dis- 
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trict office in Los Angeles. In 1935 he was appointed 
manager of the Pacific Coast region. 


Howard H. Chapin has been appointed superintend- 
ent of the 98-in. cold rolling mill, at the Cleveland, 
Ohio plant of Republic Steel Corp. Mr. Chapin, a 





HOWARD H. CHAPIN 


twenty-year veteran with the company, had been as- 
sistant superintendent of the mill. He will be succeeded 
in that post by George R. Goss who had been turn 
foreman on the 98-in. hot mill. The new superintendent 
joined Republic in 1934 at Warren, Ohio, and came to 
Cleveland in 1937 as finishing foreman at the strip mill. 





GEORGE R. GOSS 


He was promoted to turn foreman, rolling, in 1941, and 
advanced through the positions of general foreman, 
finishing, and general foreman, rolling, to assistant 
superintendent in 1951. Mr. Goss held various positions 
in hot strip rolling from 1934 through 1946 when he 
became turn foreman on the 98-in. mill in 1946. 


Frank M. Mansfield III, has joined Carboloy Depart- 
ment of General Electric Co., Detroit, Mich., as man- 
ager of product programming. He was formerly Detroit 
district engineer for Torrington Co. 

William Adam, Jr. was elected president of Ajax 
Electric Co., succeeding Dr. G. H. Clamer. John E. Haig 
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and Leon B. Rosseau were elected vice presidents. Dr. 
Clamer will continue as president of Ajax Electro 
Metallurgical Corp., Ajax Electrothermic Corp., and 
Ajax Engineering Corp. 


W. D. Sullivan has been elected a vice president of 
the Babcock & Wilcox Co. and placed in charge of the 
manufacturing department of the company’s boiler 
division. Mr. Sullivan was formerly regional manager 
of the manufacturing department. 


Robert G. Heers has been appointed to the new posi- 
tion of manager, mining and raw materials, for Kaiser 
Steel Corp. Mr. Heers has been with the company since 
1943 and for the past nine years was manager of the 
Sunnyside Coal Mines, Sunnyside, Utah. His office will 





ROBERT G. HEERS 


be located at the Fontana, Calif. plant. In his new posi- 
tion he will plan mining operations and the flow of 
material from the coal mines in Utah and the company 
iron ore properties at Eagle Mountain, Calif., to the 
steel plant in Fontana. He will coordinate this flow 
with the raw materials department at the plant, central 
point in providing raw materials needed for operation 
of the blast furnaces and open hearths. 


M. Nielsen, vice president of the Babcock & Wilcox 
Co., has been elected a member of the board of directors 
and placed in charge of the company’s boiler division. 
Mr. Nielsen joined Babcock & Wilcox in 1924 and has 
had wide experience in the erection, contract and man- 
ufacturing departments of the company. In 1947 Mr. 
Nielsen became superintendent of production at the 
company’s largest plant in Barberton, Ohio and was 
made an executive assistant in charge of the contract 
division in 1950. He was elected an assistant vice presi- 
dent in 1952 and vice president in charge of the boiler 
division’s manufacturing department in 1953. 


Ralph Morse was named plant engineer of Chandeys- 
son Electric Co. In his new capacity, Mr. Morse will be 
in charge of all plant utilities, construction and mainte- 
nance. He will also supervise maintenance of all plant 
equipment and will carry out special assignments for 
the engineering and plant manager. 
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Wagner’ 


e+ the choice of leaders 
in industry 


Type JP, non-ventilated. 
Explosion-proof. 2 
through 1/2 hp. 


Type JP, totally-enclosed fan-cooled, 
Explosion-proof. 2 to 250 hp. 


for extra protection against corrosion 
SPECIFY Wasmer CAST (RON FRAME MOTORS 


Here are stock motors specifically designed for 
use in chemical plants, oil fields, refineries, steel 
mills—for rugged industrial applications where 
dust, dirt, moisture, or corrosive vapors are 
present. 


These motors are totally-enclosed in corrosion- 
resistant cast iron and all parts exposed to the 
atmosphere are of corrosion-resistant material 
—including the nameplate. They feature com- 
pletely protected laminations... special varnish 
treated windings...and a running shaft seal. 


WAGNER ELECTRIC CORPORATION 
6483 PLYMOUTH AVE.,ST. LOUIS 14, M0.,U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Wagner Cast Iron Frame Motors are available 
in fan-cooled standard and explosion-proof 
types in ratings from 2 to 250 hp, and in non- 
ventilated standard and explosion-proof types 
in ratings from 2 through 1% hp. Wagner 
Bulletin MU-132 gives complete information. 


A skilled Wagner engineer can help you select 
a Wagner Motor to meet your most exacting 
specifications. Call the nearest of our 32 branch 
offices, or write us. 


AUTOMOTIVE 


ELECTRIC MOTORS 
TRANSFORMERS 


BRAKE SYSTEMS— 
AIR AND HYDRAULIC 















INDUSTRIAL BRAKES 
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hot days will come again- 
be prepared with... 


LINTERN 
AIRE-RECTIFIERS 


It is fast becoming standard practice to provide 
normal working temperatures by means of air 
conditioning throughout industry at the worst 
spots — wherever the handling of hot metal 
increases already excessive temperatures. 


Outstanding among the advantages resulting 
from the use of Lintern Aire-Rectifiers for cranes 
and pulpits are increased production due to men 
working under normal, 
healthful conditions; im- 
proved personnel re- 
lations; reduction of wild 
cat work stoppages; 
elimination of relief men 
and premium rates. 
These savings soon equal 
the capital investment for 
an Aire-Rectifier. 


Since we have a com- 
plete line of models to 
meet all requirements — 
and priced according to 
capacities —the total 
investment for Lintern Aire-Rectifiers is the 
lowest consistent with good performance. 
Maintenance is a minor item. 





Cab is air conditioned with 
Lintern Aire-Rectifier. 


May we suggest that you anticipate your require- 
ments and order now so as to be prepared for 
the hot weather that is sure to come, thereby 
benefiting by: (1) delivery in ample time to 
maintain a high level of production regardless 
of the heat and (2) installation before the rush 
season with its increased costs. 


THE LINTERN CORPORATION 
ROUTE 20, EAST + PAINESVILLE, OHIO 










16th Annual County Fair Opens 1 Today 


=e ==) Pittsburgh Post-Gazelle = ae 
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Dr. Raymond B. Seymour was appointed president of 
the Atlas Mineral Products Co. Dr. Seymour, the or- 
iginator of furan cements, joined the firm as chief 
chemist in 1939. Since 1949, he has been executive vice 
president and a member of the board of directors. 


Alvin L. Krieg has been appointed director of public 
relations for United States Steel Corp. in the Utah-In- 
termountain district, with headquarters at Salt Lake 
City, Utah. Mr. Krieg, who has been assistant director 
of public relations for U.S. Steel in the Cleveland, Ohio 
district since 1949, succeeds Paul Sullivan, who was ap- 
pointed director of public relations in the corporation’s 
Chicago, III. district. 


Charles A. Grim has been appointed assistant prod- 
uct manager of the cold rolled division of Crucible Steel 
Co. His new duties include sales service and sales de- 
velopment work with the company’s eastern branches. 


William S. Doremus was appointed Ohio sales and 
service engineering representative of the Torrington 
Manufacturing Co., spring machine division. He will 
also perform sales engineering assignments through- 
out the firm’s Pittsburgh, Detroit, Chicago and central 
Canadian distribution areas. 


Obituaries 


E. T. Wilson, Jr., sales representative of the Tubular 
Products Division of the Babcock & Wilcox Co., died 
February 24. Prior to joining Babcock & Wilcox, he 
was purchasing agent for the Cascade Manufacturing 
Co., an affiliate of Electric Steel Foundry and the Hy- 
ster Co. He represented B&W’s tubular products divi- 
sion in the Oregon, Washington, British Columbia, Al- 
berta and Saskatchewan area. 


Frank E Moore, 76, chairman of the board, Mathews 
Conveyor Co. died, February 6. Mr. Moore joined the 
Mathews Gravity Carrier Co. in St. Paul, Minn., short- 
ly after the company was founded in 1905 and brought 
the company, now Mathews Conveyor Co., to Ellwood 
City, Pa. in 1912, where he served as its president until 
1948, when he became chairman of the board of direc- 
tors, the position he held at his death. 


Stirling Murray Rust, chairman of the board and a 
founder of the Rust Engineering Co., Pittsburgh, Pa., 
died January 29. He was 72 years of age. Mr. Rust came 
to Pittsburgh in 1898 as a laborer for C. G. Hussey & 
Co. He next worked as a blue-print boy with Jones & 
Laughlin Steel Co., and later with other steel com- 
panies in design, construction and operation of steel 
plants in Pittsburgh and other cities. In 1905 he joined 
with two brothers to form the Rust Engineering Co. in 
Birmingham, Ala. In 1913 a branch of the company was 
established in Pittsburgh. In 1920 the firm was incor- 
porated with headquarters in Pittsburgh, Mr. Rust be- 
coming president. He served in that capacity until 1944, 
when he became chairman of the board. 


George W. Shaffer, plant and field superintendent of 
5. P. Kinney Engineers, Inc., died recently. 
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Brooks Barcote, which sets to a 
semi-hard coating of pure lubricant, 
provides exceptional corrosion pro- 
tection in all the applications indi- 
cated. This new leaded-petroleum 
compound produces a film which 
expands and contracts without flak- 
ing, cracking, pulling away or blis- 
tering. Barcote resists the action of 
salt water, is soluble in petroleum 
solvents and never clogs spray 
equipment. 


Write for Brooks Pamphlet 61. 
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Steel Buildings 


Storage Tanks and Bins 


Hoods and Ducts in Corrosive Applications 















BROOKS 


arcote 


® Low cost, with long service 
® Flows at 0° F 


® Has penetrating action sufficient to 
carry it behind scale and through rust 


THE BROOKS OIL CO. 


Since 1876 
Executive Offices and Piant, Cleveland, Ohio 
Executive Sales Offices, Pittsburgh, Pa. 
Canadian Offices and Piant, Hamilton, Ontario 
Cuban Office, Santiago de Cuba 


Worehouses in Principal Industrial Cities 
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the first helpers first helper 


~@ at INLAND STEEL 
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ASKANIA OPEN 


In the new open hearth shop at Inland Steel 
Company’s Indiana Harbor works, this 
panel houses one of four complete Askania 
control systems. 


No control replaces the skill and judgment to a few seconds, uses 


of an experienced open hearth operator. 
But an Askania installation adds to his skill 
by putting accurate and dependable control 
at the tips of his fingers. It is truly the 

first helper’s first helper. 


This is modern open hearth control 
completely automatic but flexible. In the 
hands of your operators, it is a tool that helps 
them make more steel and better steel for 
less money. Furnace pressure is controlled 

to a hairsbreadth. Air flow and fuel flow 


longest time. 


Furnace Control. 


ASKANIA’) 






HEARTH CONTROLS 


are precisely proportioned to each other. 
Flow of atomizing steam to the burners is 
closely regulated to the operator’s setting. 
Automatic reversal cuts fuel-off time 


















checker heat most 


effectively. A complete record of all that 
happens lets the operator duplicate 
his results in heat after heat. 


Steel men rely on Askania Controls— 
common-sense controls that make their job 
easier and the results better. Askania 
equipment is simple and sturdy 
and built to do the hardest jobs for the 


designed 


Write for Bulletin 115, Askania Open Hearth 


REGULATOR COMPANY 
246 E. Ontario Street, Chicago 11, Illinois 


Subsidary of General Precision Equipment Corp. 
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For positive bearing protection 


THEW-LORAEN specifics 





Thew-Lorain power shovels and cranes must withstand 
rugged operating conditions—where dust, dirt, and 
moisture are the rule rather than the exception. That’s 
why TL engineers specify dependable Kuiozure Oil 
Seals for the inner clutch assembly (illustrated) and 
many other bearing applications. These superior oil 
seals give maximum bearing protection by keeping the 
lubricant in, dirt and moisture out. 


=; 3 


(J ARLOCK 
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In Canada: The Garlock Packing Company of Canada Ltd., Toronto. Ont, 





Oil Seals 


At the left is a cut-away illustration showing the 
“heart” of Thew-Lorain’s “TL” Series of power 
cranes and shovels—the clutch shaft bevel gears 
which operate the turntable of Lorain TL-25’s. 
Dependable Kiozures protect 5 of the clutch 
shaft bearings under the most rugged service 


conditions where operating temperatures often 
exceed 250° F. 





MODEL 53 KLOZURE 


MODEL 51 KLOZURE 


Cross-sectional views of finger-spring KLOZURES; hycar sealing 
element for normal services—silicone rubber sealing element for 
elevated temperatures. 


Prolong the life of your bearings! Standardize on 
Garlock Kiozures and prevent breakdowns and re- 
sulting losses in production. 


KiozureE Oil Seals are made in a complete range of 
sizes and in many models. For full information call your 


Garlock representative or write for KLozure Catalog 
No. 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham ¢ Boston ¢ Buffalo « Chicago ¢ Cincinnati « Cleveland « Denver 


Detroit ¢ Houston ¢ Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N. Y.) ¢ Philadelphia ¢ Pittsburgh ¢ Portland 
\ (Ore.) ¢ Salt Lake City e San Francisco ¢ St. Louis ¢ Seattle « Spokane ¢ Tulsa. 


*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, 


MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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ABRASIVE co.) 


PHILADELPHIA, PA. 





Rotor type cup 
wheel—cross sec- 
tion shows steel 
bushing flange 
and safety ring. 


SIMONDS 


ABRASIVE CO. 
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JOY ELECTRIC PLUGS 
AND RECEPTACLES 





: FINISHING Pe 


IN METAL PROCESSING PLANTS... STEEL MILLS 
ROLLING MILLS & FOUNDRIES 


To earn the OK of Heavy Industry, electrical plugs and receptacles must function 
perfectly for long periods under conditions that quickly destroy many types now 
available for general industrial needs. That's our reason for believing the growing 
use of JOY connectors in metal processing plants, steel mills, rolling mills and 





- Av 8] 


> : N N 

foundries should be of particular interest to you. We're sure you'll want to know ON UFTING MAGNETS IN WELDING BANKS ~ 
more about their inherent advantages (see next paragraph) before placing your 

next electrical connector order YS 


Factory molded to cable as one-piece Neoprene units, JOY connectors are little ; 
affected by rough handling, hard blows, grime, oil, moisture or vibration. Once 
installed, little or no maintenance is required. Available in designs and capac- 





ities to meet almost any portable power connecting requirement. Why risk elec- he =S—_ 

trical connector misfits when today's best actually costs less, in the long run — a a 
9 details including free literature available without obligation. Ask for them, ON ROLLING MILLS FOR STANDBY SERVICE 
today 









FACTORY MOLDED AS ONE-PIECE NEOPRENE UNITS 


x 

a 

Consult << SHATTER-PROOF, MOISTURE-TIGHT, WEAR-RESISTANT 

goy Eugine” << HIGHLY RESISTANT TO SUNLIGHT — OJL AND ACID 
<x 


EASILY INSTALLED — PROVIDE YEARS OF SERVICE 
»+« MORE THAN 100 YEARS OF ENGINEERING LEADERSHIP M. E. 1151.1 


\ JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LTD., GALT, ONTARIO 
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Four reasons for choosing 
these Republic Low Pressure 
Instruments to measure flow 


or pressure of gas and air 
in 
OPEN HEARTH FURNACES 
SOAKING PITS 
REHEATING FURNACES 


COKE OVENS 
SMELTING FURNACES 


Republic Oil Sealed Bell Recorder at left responds 

to the slightest changes in furnace pressure and 

stack draft, and works independently of other ; 
controls. Operating principle is so simple that a . 
minimum of maintenance is required. Sealed bell 
withstands high temperatures and will not crack, 
rupture or wear out. For pressure or vacuum 
measurement, the Recorder may be connected 
directly to a furnace or pipe line. For differentials, 

it may be connected.across an orifice. 


Recorder has ranges 0-0.2” H20 and 0-8” H20 at 
static pressures to 10 psi. On low range, large 4’ 
diameter bell gives sensitivity of +.001” H20. 





For quick periodic in- a ae 15 20 25 30 
spection and cleaning, | 
mineral oil reservoir at Hl} TTT 
rear of Recorder may ne SAS ONE SES ie 
be lowered by discon- 
necting one pressure 
connection and four 30 60 90 120 40 
bolts. Calibration is iliditie tiie 
TOTA COME CUEMADO 10000 CA POR 0s 


not changed. 











Horizontal Indicatorisoperated draft, pressure-draft combination 
by a tough, resistant diaphragm or differential pressure. Ranges 
made of polythylene plastic. from 0-0.2” H,0 to 0-40” H,0. 


. Each Indicator is separate and Two Indicators are often 
a peomente Silty may beindividuallyremovedor mounted together to read air 
802. Write for your adjusted. Indicator arm swings flow—gas flow ratio in furnace 
copy today. on jeweled bearings forfriction- firing. They may be calibrated so 


free accuracy. Internally illumi- their pointers line up when air 
nated scales may show pressure, and gas are in the correct ratio. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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1 IN SLABBING MILLS AND BLOOMING MILLS 


: Productioneering begins with Mack-Hemp Rolls 


If you’ve been keeping your eye on what’s new 
at Mack-Hemp, you already know about the 
improvements in Striped Red Wabbler blooming 
and slabbing mill rolls. 

But, just in case you missed hearing users talk 
about these production tools, you'll be interested 
in their capabilities. 

Actually, Mack-Hemp has applied some new 
heat-treating techniques to reduce susceptibility 
to fire-cracking. These metallurgical improve- 
ments are important because they help increase 
blooming and slabbing mill production. 


. There’s no time like the present to discuss these 
z efficient Striped Red Wabbler Rolls, and you'll 
ion certainly want to know something about their 
ges ‘ service records. Meanwhile, though, you’ll find it’s 
20. worthwhile to keep an eye on everything that’s 
ten 
ae new at Mack-Hemp. 
ace <a 
iso : 
air S z 
tio. . : ® 
74 BURGE 
, MACKINTOSH-HEMPHILL CO. 


Makers of the Rolls with the Striped Red Wabblers 
PITTSBURGH AND MIDLAND, PA. 








MACKINTOSH-HEMPHILL PRODUCTS INCLUDE: all types of cast mill rolls 
1954 improved Johnston patented corrugated cinder pots and slag handling 
equipment . . . Mackintosh-Hemphill rotary straighteners—electronically 
controlled contouring lathes—screw feed roll turning lathes—heovy 
duty engine lathes . . . shears . . . end-thrust bearings . . . steel and special 
alloy castings . . . reversing hot strip mills . . Y-type cold strip mills 





You can’t beat Ohio Magnets for 


eavier construction 


In slag reclamation or rough service—or any use where 
magnets are subjected to hard knocks—you need the extra heavy 
construction and greater lifting power of Ohio Magnets. 

This super-strong Ohio Basket Magnet has an outer ring with 
integrally cast fenders that project beyond magnet diameter to 
ward off and protect against damaging blows. Extra heavy top plate 
is held in place with strong nickel-steel bolts. 

For extra magnet life, extra magnet value—specify Ohio 
Magnets. Remember, Ohio Magnets lift larger loads longer— 
especially with Ohio Magnet Controllers. 

Send for Bulletin No. 112. Offices in principal cities listed 
in Classified Directory. 

Ohio gives prompt service in reconditioning and rebuilding magnets 
A-T309 


OHIO BOLTED MAGNETS. 
12 to 65” dia. 6-coil types 
in 39 to 65°"; 8-coil in 

55 & 65°". Strap coils over 
39°". Bolts protected 

in recessed wells. Also 
capsule-coil over 45". 


OHIO WELDED MAGNETS. 39 to 
65" dia. Lightweight models 

in 39 & 45°’. 6-coil in 46, 55, 65"; 
8-coil in 55 & 65’’. Weld on top 
where it can‘t get dented in. 
Also capsule-coil over 45" 


OHIO BASKET MAGNETS. 

$5 & 65” 4-coil, & 65” 6-coil. 
For extra heovy-duty service. 
No weight carried by bolts. 
Also capsule-coil over 45°’. 








fey \ 


THE OHIO ELECTRIC MFG. CO. 
5400 DUNHAM RD., ¢ CLEVELAND, OHIO 


CHESTER BLAND 


| en ae President 
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Lublication Serce... 


(1) Stainless Steel Selector 


A new slide rule-like chart which 
quickly answers the question of 
exactly what type of stainless steel 
should be used for about 95 per 
cent of operations requiring its use 
has been published by Crucible 
Steel Co. of America. The chart 
grew out of findings that most stain- 
less metal-working failures and 
losses result from wrong selection 
of stainless steels. The use of the 
chart approaches the problem in 
much the same way as the metal- 
lurgical engineer in selecting the 
proper stainless steels for an appli- 
cation. The front contains a com- 
parison of stainless physical and 
mechanical properties, and ele- 
vated temperature properties. The 
reverse side gives a large number 
of the important characteristics of 
stainless. 


(2) Rolling Mills 

A revised and expanded bro- 
chure of rolling mills and acces- 
sory equipment, is available from 
E. W. Bliss Co. The new 60-page 
booklet contains a variety of instal- 
lation photographs and descriptive 
data on mill equipment for the 
steel, brass and aluminum indus- 
tries. Also included is a 16-page 
section containing engineering ta- 
bles and charts of value to engi- 
neers in the metal-producing in- 
dustries. 


(3) Stock Furnace and Oven 
Controllers 

Furnace and oven control instru- 
ments are listed in a booklet pub- 
lished by the Bristol Co. These 
stock instruments include indicat- 
ing pyrometers and controllers for 
permanent mounting or portable 
use, indicating thermometer con- 
trollers, traveling oven recording 
thermometer and pyrotrol combus- 
tion safeguards. Other control ac- 
cessories, such as thermocouples 
and protection tubes, and Bristol's 
potentiometric test set, are also 
shown. (Bulletin P1262). 


(4) Pneumatic Transmitter 
Recently issued by Hagan Corp. 
is a bulletin which illustrates and 
describes a low-head type differen- 
tial-pressure pneumatic transmit- 
ter. Designed particularly for meas- 
uring liquid fuels, and the auto- 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 











matic control of the fuel-air ratio, 
the device produces a pneumatic 
output signal proportional to the 
differential pressure across a built- 
in orifice. Other features covered 
in the four-page booklet include: 
construction details and cut-away 
view showing the specially de- 
signed no-sealing-fluid measuring 
assembly, economy of air consump- 
tion — averages 0.2 cfm, operating 
characteristics, and simplicity of 
calibration. (Bulletin 2753). 


(5) Muffle Furnace 


Vertical type muffle furnaces are 
described in a new bulletin just 
released by Surface Combustion 
Corp. It includes a detail construc- 
tion drawing, depicting important 
design features, photographs of 
typical applications with types of 
parts being heat treated, and de- 
scriptions of accompanying equip- 
ment — controlled cooling pits and 
prepared atmosphere generators. 
Handy engineering data and charts 
on the application of RX atmos- 
pheres to heat treat processing are 
also included. (SC-165). 


(6) Emergency Lighting Equip- 
ment 


Published recently by Exide In- 
dustrial Division of the Electric Stor- 
age Battery Co. is a pamphlet on a 
new line of auxiliary emergency 
lighting equipment approved by 
Underwriters Laboratory. The book- 
let is designed to assist architects, 





builders, contractors, executives, 
engineers, purchasing agents and 
others needing such information, 
in selection of emergency lighting 
equipment. Schematics, layouts and 
illustrations of typical emergency 
lighting installations are supple- 
mented by suggested specifications 
conforming with sections of the re- 
cently revised National Electrical 
Code dealing with 6-volt emergen- 
cy lighting equipment. The recent- 
ly introduced Exide models M and 
T are featured. Illumination curves 
are included for the 6-volt battery 
supplied with these units, which 
utilize a storage battery specifically 
designed for emergency lighting 
use. Recommended installation pro- 
cedures for emergency lighting 
equipment show how to get the 
most out of the equipment at mini- 
mum cost. (Form 4808). 


(7) Creep Testing Machines 
Five types of creep testing ma- 
chines for standard sized metal 
specimens are presented by Bald- 
win-Lima-Hamilton Corp., in new 
12-page bulletin. The lever arm 
and screw type creep machines, 
Microformer type and new SR-4 
type automatic relaxation machines, 
and a constant strain rate machine 
are included in the bulletin with 
pictures, dimensional diagrams, 
and specifications. (Bulletin 4208) 


(8) Pump and Reservoir 
Assemblies 


A four-page illustrated catalog 
has been published by Trabon 
Engineering Corp. dealing with 
their line of Hydra-Lube pumps 
and reservoir assemblies. The 
pumps are designed for automatic 
lubrication of hydraulically pow- 
ered equipment, such as machine 
tools, presses and mining machines. 
They connect to the supply line of 
any double acting cylinder. No 
control valves are required be- 
cause twin-sealing with vent be- 
tween prevents the mixing of lubri- 
cant and hydraulic fluid. Three, 
five and twelve pound reservoir 
assemblies for grease or oil are 
available for use with the pump. 
Dimensions of both the pump and 
reservoir assemblies are included 
in the catalog, as well as a diagram 
drawing of the method of connect- 
ing the pump to any hydraulic cir- 
cuit. (Catalog A-1-54). 
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(9) Electrical Control System 


Colorfully illustrated, a 24-page 
booklet issued by the Clark Con- 
troller Co., describes the many ad- 
vantages of centralized electrical 
control systems through use of 
their motor control centers. Typical 
installations, specifications, con- 
struction details and helpful plan- 
ning tips are also featured. Invalu- 
able reading for plant, project or 
planning engineers and plant lay- 
out departments. 


(10) Electric Heat Treat 
Furnaces 


A new bulletin covering electric 
heat treat furnaces has just been 
published by Holcroft and Co. The 
booklet describes four types of 
electric heating elements and their 
methods of mounting. It also classi- 
fies heat treat furnaces according 
to their methods of handling stock. 


(11) Foundry Mechanization 
The application of equipment for 
mechanization of ferrous and non- 
ferrous foundries and its use in 
increasing production and produc- 
ing better castings are covered in 
a new 40-page book published by 
Link-Belt Co. This comprehensive 
book will be helpful in selecting a 
specific piece of materials handling 
equipment to improve a particular 
phase of production or as an aid in 
planning a completely mechanized 
foundry operation. Descriptions of 
sand preparation and mold, core, 
casting and sand handling equip- 
ment are supplemented by over 70 
pictures of actual installations. 
Seven tested foundry layouts, each 
pertaining to a different type and 
capacity operation, are given in 
two-color drawings. Sand prepara- 
tion equipment described includes 
Roto-Louvre dryers and coolers for 
core sand; mullers and paddle 
mixers to knead and mix sand and 
bonding materials; revivifiers to 
thoroughly disintegrate, blend and 
cool sand so that it will ram to a 
more uniform density in the molds; 
screens for the removal of foreign 
matter from sand; and belt, oscil- 
lating, and apron conveyors to han- 
dle sand from and to work areas; 
table and belt feeders for with- 
drawal of sand from storage hop- 
pers; and bucket elevators to ele- 
vate sand. Overhead trolley con- 
veyors are described as an effec- 
tive core handling medium. This 
type of conveyor is particularly 
adaptable because of its almost un- 
limited handling capacity and flex- 
ibility of path. Mold handling 
equipment described includes car- 
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type conveyors, track mounted and 
propelled by means of steel chain; 
pallet conveyors available in three 
types (roller, sliding and dumping); 
and trolley and roller conveyors. 
Heavy-duty foundry shakeout in- 
stallations are pictured. This unit 
has proved itself to be an efficient 
separator of sand from castings. 
Apron, trolley and oscillating con- 
veyors for handling castings are 
also described. (Book 2423). 


(12) Heat Exchanger and 
Condenser Tubing 

A new folder, of particular in- 
terest to individuals involved in the 
design, manufacture and applica- 
tion of heat exchangers and con- 
densers, has been issued by the 
Tubular Products Division of The 
Babcock & Wilcox Co. The folder 
lists the analyses and mechanical 
properties of 29 carbon, alloy and 
stainless tubing steels used in vari- 
ous types of heat exchangers and 
condensers. Additional data pre- 
sented in other tables include ref- 
erence specifications and applica- 
tions information. (Bulletin TB- 
329A). 


(13) High Impedance Input 
Instrument 

Description of a high impedance 
input instrument which can be 
used with source impedances vary- 
ing from 0 to 50,000 ohms, without 
serious impairment of sensitivity, 
speed of response or damping is 
contained in a data sheet published 
by Minneapolis-Honeywell Regu- 
lator Co. No d-c pre-amplifier is re- 
quired. Instruments are available 
for spans of two millivolts or great- 
er, or 10 millivolts or greater. 
(Data Sheet 10.0-14). 


(14) Lubrication Program 

A booklet recently made avail- 
able by the Pure Oil Co. approach- 
es the problem of controlling lubri- 
cation application costs on the 
basis of reducing the number of 
lubricants used. In addition, the 
brochure suggests putting plant 
lubrication on a program basis to 
help prevent many maintenance 
troubles. The suggested program 
lists plant survey, lubrication 
schedule for each machine, lubri- 
cation inventory, perpetual inven- 
tory, concentrated responsibility 
and accurate lubrication records. 


(1S) Hydraulic Adjustable Dock 
Ramp 

A new bulletin describing its 

20,000-lb-capacity non-floating hy- 
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draulic adjustable ramp, is now 
available from Rowe Methods, Inc. 
This model, specifically engineer- 
ed to make fast bridge connection 
between a loading platform and 
the bed of a highway truck, is 
raised or lowered to suit the re- 
quirements of each job by means 
of instant-acting push button con- 
trols. S ent adjustments may 
be made with the rated load on the 
deck, using the ramp’s heavy-duty 
hydraulic power system. When not 
in use, the ramp is positioned flush 
with the platform floor to permit 
normal cross traffic. 


(16) Drop Forging 

Available from the Billings & 
Spencer Co. is a new, informative 
booklet on drop forging. Printed 
in two colors, the new literature 
contains a brief history of the com- 
pany, a short description of how 
drop forgings are made and useful 
information on facilities for produc- 
ing drop forgings. The booklet has 
been prepared to familiarize users 
of commercial drop forgings with 
the company, one of the oldest in 
the nation. 


(17) Mechanical Flow Meter 


Full description of their mechan- 
ical flow meter is offered by Penn 
Industrial Instrument Corp., in a 
new catalog. This meter, intro- 
duced over 35 years ago, has been 
redesigned to better conform to 
present-day panel instrumentation. 
The basic operating principle has 
not been changed dynamically or 
dimensionally, so that it is still con- 
sidered the most powerful meter 
available. New design incorporates 
a rugged simplicity and is virtually 
trouble-free, requiring little or no 
maintenance over long periods of 
time. The catalog offers all perti- 
nent data including description of 
operating principle, easy method 
of calibration and convenient range 
change feature. Close-up photo- 
graphs are used to illustrate inside 
and outside view of meter. Com- 
plete information is given on ca- 
pacities, pressures and materials 
of construction. Separate section 
includes drawing with dimensions 
and suggested installation method. 
(Catalog 1027). 


(18) Calculating Horsepower 
Capacity 
A six-page interim bulletin which 
provides in condensed form the 
necessary information on the new 
method of calculating the horse- 
power capacity of a ‘“Texrope”’ 
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v-belt drive has been released by 
Allis-Chalmers Manufacturing Co. 
The belt ratings resulting from this 
new method take into considera- 
tion effect of belt length, ratio of 
the diameters of both the driving 
and driven sheaves upon the 
horsepower rating of the belt, and 
resultant belt life. These are fea- 
tures which were not adequately 
reflected in the former v-belt horse- 
power ratings. The new formula 
provides means of determining the 
ratings for both standard construc- 
tion and high capacity v-belts. All 
sheave and v-belt manufacturers 
in the industry have approved and 
accepted the belt horsepower rat- 
ings derived from this new form- 
ula. (Bulletin 2OB6956B). 


(19) Low-Temperature 
Processing 

Recently published by Air Prod- 
ucts, Inc. is a 36-page booklet deal- 
ing with low-temperature process- 
ing. Included are sections on oxy- 
gen-nitrogen-aragon generators, 
cylinder gas, welding and cutting 
equipment, and apparatus used in 
low-temperature processes. Sche- 
matic drawings and a wealth of 
illustrations aid the presentation. 


(20) Cutting and Grinding 

The new four-page brochure 
produced by Master Chemical 
Corp. contains a pocket size 44- 
page booklet on cutting and grind- 
ing procedures. Both the brochure 
and the booklet contain charts and 
graphs showing recommended con- 
centrations for machining different 
metals in all metal-working opera- 
tions, as well as comprehensive 
technical data pertaining to proper 
methods to increase production 
and prolong tool life. 
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(21) Paint Selection 

A recently published paint selec- 
tion check chart of Wilbur & 
Williams Co., is a quick-answer 
guide to maintenance painting 
problems. It enables paint con- 
tractors, building contractors, main- 
tenance superintendents, architects 
—any paint user—to immediately 
determine which paint products 
have all the important performance 
requirements for each paint. With 
this chart, it is possible to check 
and compare, point by point, all 
available paints, then to choose 
the ones that best meet require- 
ments. 


(22) Heat Transfer Applications 

A 12-company report on the use 
of “Platecoils”’ in a variety of proc- 
ess heating and cooling applica- 
tions has just been published in a 
20-page brochure by Tranter Man- 
ufacturing, Inc. This bulletin shows 
how savings can be made in 12 
different processing operations 
through factual reports on the ex- 
periences of companies who are 
making these savings. Reports run 
the gamut of heat transfer applica- 
tions from alkaline stripping and 
flexseal coating to tar transfer and 
quench oil cooling. (Brochure No. 
154). 


(23) Fork Truck 

The model F-39T10 electric pow- 
ered, 10,000 lb capacity fork truck 
is illustrated and described in a 
new folder just released by the 
Elwell-Parker Electric Co. This 
truck has been designed to provide 
a heavy-duty machine capable of 
providing dependable and econom- 
ical operation under even the 
severest operating conditions. In 
spite of its large load carrying 
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capacity the truck’s overall dimen- 
sions and weight have been held 
within practical limits. In design- 
ing the truck, particular care was 
given to factors of accessibility for 
maintenance and repair. The new 
literature is profusely illustrated 
and contains more than a dozen 
photographs showing the truck in 
a wide variety of applications, plus 
model shots and detailed views of 
components. Engineering drawings 
are also included. The folder lists 
complete design specifications, op- 
erating and construction features 
and applications. A full page is 
devoted to a detailed analysis of 
major components. 


(24) Geared Turbine Generator 


Geared turbine generators, 200 
kw to 1500 kw, for both ac and dc 
service are the subject of a bulletin 
now offered by Worthington Corp. 
The bulletin describes engineering 
and construction features of the 
turbine generators, including two 
types of governing arrangements, 
hand and automatic nozzle con- 
trols, and other controls and acces- 
sories. 


The geared turbine unit offers 
the following advantages over di- 
rect connected machines for driv- 
ing generators up to and including 
1500-kw capacity; low initial cost; 
peak efficiency regardless of gen- 
erator speed; low speed exciter 
minimizes brush and commutator 
wear; either open or enclosed type 
generators may be selected de- 
pending on local conditions; rela- 
tively simple generator construc- 
tion; unit can easily be arranged to 
operate over varying frequency 
ranges (50-60 cycle, 120-180 cycle, 
etc.). (Bulletin 1969). 
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UP-CUT SHEAR 


Aveitabte in a wide range of sizes and 
speeds for warehouse and mill duty on ferrous and 
non-ferrous materials. Tell us your needs 
and we'll give you complete details. 


No obligation. 
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METERFLO 
OIL CIRCULATING SYSTEM 


ELIMINATES TROUBLE 
ON 20-TON WELDING PRESS 


This is one of an installation of 36 four-point welding presses in a large automotive plant, 
all automatically lubricated by TRABON METERFLO systems. 


TRABON positive lubrication assures all of the 68 bearing points on each press the right 
amount of filtered oil at the right time. Remote indicating gauges are mounted in the left- 


hand corner column of the presses for easy visibility. Warning lights flash on in the event 
of interrupted flow of oil to the bearings. 


This installation is typical of the thousands of TRABON automatic lubrication systems 
in operation in industry everywhere . . . under all manner of operating conditions, indoors 
or outdoors, underground or on the surface. 


ENGINEERING CORPORATION 


1814 E. 40th STREET © CLEVELAND 3, OHIO 
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DRY-CHARGE BATTERY 


A Gould-National Batteries, Inc., is 
preparing to manufacture a new type 
of dry-charge electric storage battery, 
the first of its kind to be sold in the 
United States. 

The feature of the new type of dry- 
charge battery is its ability to retain 
its initial charge over much longer 
periods of time than ever before pos- 
sible, particularly under adverse tem- 
perature and moisture conditions. 
This quality may eliminate in large 
part the need for charging equipment 
which must now be on hand in so 
many of our world-wide military in- 
stallations. 

The savings in charging equipment 
is only one aspect of the comparative 
advantage held by the new dry- 
charge battery over the type now 
available. When needed for use, both 
types require the introduction of sul- 
phuric acid, but the soaking period 
for the dry-charge is a fraction of that 
required by the present battery to 
make it ready to deliver current. 

The new process will also make 
available to industrial storage bat- 
tery users a new dry-charge type 
which can be kept indefinitely for 
stand-by without suffering deteriora- 
tion. In the present dry-charge bat- 
tery, humidity causes the negative 
plate to discharge rather quickly. 


HEAT EXCHANGER 


A A new plate heat exchanger, espe- 
cially adapted to industrial process 
applications, wherever heating, cool- 
ing or regeneration are required, is 
being featured by DeLaval Separator 
Co. 

High efficiency and lower operat- 
ing costs are claimed for the new 
equipment because of the basic ad- 
vantages incorporated into its de- 
sign, construction and operational 
characteristics. 

Outstanding features are the plates 
themselves. Pressed from extra heavy 
stainless steel stock, and including a 
deeply corrugated surface, they resist 
distortion and are actually made to 
withstand higher than average oper- 
ating pressures. The corrugated de- 
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sign results in high velocity and ex- 
treme turbulence of the liquid. The 
heat transmission coefficient is un- 
usually high. 

Gasketing is such that all gaskets 
may be replaced in the user’s plant 
without returning the plate to the 
factory. 

The design is such as to permit 
thorough and effective “in-place” 


flush cleaning. 











Liquids cannot leak between the 
plates nor mix with the cooling or 
heating medium. Cooling, heating 
and regeneration are readily accom- 
plished, simultaneously, in the va- 
rious sections of the unit. 

Important to production engineers 
is the fact that because the plates are 
invertible, the unit may be altered 
from time to time to adapt it to 
changes in the operation. 

Proper tension of the plates in the 
press, for maximum gasket life, can 
always be obtained because of the 
indicator marks stamped on_ the 
tightening bars. Easy tightening of 
the plates in the press and uniform 
pressure on the plates are obtained 
by the two-point tightening arrange- 
ment. 


CREEP TEST UNIT 


A An automatic, high temperature 
relaxation creep testing machine of 
10,000 Ib capacity, incorporating an 
SR-4 load cell as an electrical pick-up 
for load measurement, is announced 
by Baldwin-Lima-Hamilton Corp. 
The new high-capacity machine 
offers the advantage of additional 
lower load ranges with a single pick- 
up device. The varying electrical out- 





put of resistance wire strain gages in 
the load cell is amplified to drive the 
pen across the recorder chart. Accu- 
racy is within 1 per cent of reading or 
14 per cent of full scale, whichever is 
greater. 

The standard recorder on the ma- 
chine has a 10-in. wide strip chart 
with 100 divisions for full-scale read- 
ings of 10,000 Ib, 5,000 Ib, and 2,500 lb. 
The 150-ft chart is driven by a con- 
stant speed motor at 14 in. per hour. 
Loads up to 100,000 Ib per sq in. can 
be applied on standard 0.357-in. 
diameter specimens. Loading mech- 
anism consists of a motor-driven 
screw jack which has a loading stroke 
of Ql. in. 

Elongation of the specimen is held 
constant by an extensometer which 
has an electrical follow-up contact. 
Contacts operate the unloading 
movement for strains of approxi- 
mately 2x 10% in. per in. Extenso- 
meter arms are designed for use in the 
furnace which is mounted on the ma- 
chine. Rupture of a specimen opens 
the contro! circuit and stops both 
loading motor and recorder. 

The machine is of welded construc- 
tion and has recorder and electrical 


STEEL TUBING 


This tubing with ID fins was produced 
by the Babcock & Wilcox Co., of a 
special heat resisting stainless steel. 
It is used in a heat exchanger with 
fire on the outside and gas on the 
inside. At present the production 
of such specialties has passed the 
purely experimental stage and sim- 
ilar tubing can be produced of a 
number of steels in a limited size 


range. 




















thermal expansion 


GOGGLE VALVES 


One of nature’s most dependable forces— 











tubes causes expansion which frees the 
goggle plate for swinging to either open or 
closed position. When steam is removed, 
contraction of the tubes forms a tight, 
Made in sizes from 36” to safe, leakproof seal. Can be operated by 


120” 7 : s. > - re - 
in Glemeter fer hori hand in case of steam failure. 
zontal or vertical gas 


mains. 


WILLIAM M. COMPANY 








1221 BANKSVILLE ROAD PITTSBURGH 16, PA. 
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the linear expansion and contraction of 
steel—frees and clamps the goggle plate of 
these valves. Steam applied to three sets of 





controls in a cabinet mounted along- 
side it on a common base plate 43 in. 
wide and 22 in. deep. Machine height 
is 87 in. 


PLASTIC ROPE 


A Introduction of a plastic barrier 
rope, especially adapted for use in 
restricted areas, is announced by In- 
dustrial Products Co. Composed of 
two strands of yellow polyethylene 





plastic, and one of black, the rope 
offers high visibility in addition to 
carrying out the standard “caution” 
colors. 

Possessing excellent dielectric 
properties, the rope is not affected by 
oil. It will not absorb dirt or support 
combustion. Light and flexible it will 
not sag or stretch. Diameter is 4, In. 


’ 


VALVE COUPLING 
ARecently introduced by C. B. Hunt 


& Son, Inc., is a valve coupling which 
gives the operator complete and safe 
control of the air line, at whatever 
point between the compressor and air 
operated device, the valve coupling 
is installed. 

The nose piece of the jaw half of 
the coupling is provided with an “O” 
ring held in a machined groove. When 
the coupling is connected, the nose 
piece slides into the recess of the con- 
nection half of the coupling. The 
joint is tightly sealed by the internal 
fluid pressure acting on the “O” ring, 
but the two halves are able to swivel 
freely without leakage. The “O” ring 
is readily accessible and can be re- 
placed easily and quickly without 
tools. 

The jaw or valve half of the coup- 
ling which is always connected to the 
live air supply line, is also provided 
with locking jaws and a brass sleeve 
which is fitted on the inside with 
pressure sealing U-packers. 

The jaws cannot be opened, and 
the coupling cannot be disconnected, 
while the sleeve is in the “On” posi- 
tion. Returning the sleeve to “Off and 
Exhaust” position traps the supply 
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Vv. R. BROWNING 


MILL TYPE CRANES 


"0 Cg 


Basically designed as required by 
A.L.S.E. specifications, mill type 
cranes built by Victor R. Browning 
& Co., Inc. also offer the oppor- 
tunity of specifying preferences and 
standards prevailing in the pur- 
chaser’s plant. May we have your 
next inquiry? 





VICTOR R. BROWNING & COMPANY, Inc. 
BOX 309, WILLOUGHBY (CLEVELAND), OHIO 


Designers and Builders of Electric Overhead Traveling Cranes and Hoists and Electric Revolving Cranes 
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air in the sliding sleeve stopping its 
flow. It also opens ports through 


| which air on the connection or tool 
side can be exhausted, thus prevent- 
ing damage from air tools which are 
not properly exhausted. Additionally 


it avoids the danger of the hose end 
whipping around discharging high 


COUPLINGS | 


pressure air to the atmosphere, and 
permits the jaws to be opened so the 
coupling can be disconnected. A 90 
degree twist of the brass sleeve, when 
it is in “Off and Exhaust” position, 
locks it in this position, and permits 
the hose te be moved around without 
danger of accidentally opening the 
valve, and exhausting live air to the 
atmosphere. 

These valve couplings are avail- 
able in 44 to %4 in. sizes with hose, 
or male or female pipe threads; and 
can be used with air to 250 psi. 


INSTRUMENTS 


A Two new integrating instruments, 
one current-integrating and the other 
_ current-squared integrating, have 
~ been announced by the General Elec- 
DESIGN FEATURES tric Co. 

Designed to reduce laborious sta- 
tistical analysis to a simple slide rule 
calculation, the instruments are de- 
signed for the solution of quality con- 
trol problems encountered by the 
manufacturers of yarn, wire, strip 


« 


metals, photo film, rope, plastics and 
similar products in continuous mov- 
ing processes, according to G-E engi- 
neers. 

They differ from conventional in- 
dicating instruments in that they 
contain no control springs, and have 
a special mechanism that provides 
a high degree of damping. 

When current ceases to pass 
through the coils, the instruments’ 

Representatives Principal Cities pointers stop instantly thus affording 
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LIGHT IN THE NIGHT... 


Spearing across the snows 

of Canada shines this headlight. 
But for refractory brick, 

the arc wouldn't spark to flash 
the headlight, the stainless 

steel with which the car is built 
would not exist... the trucks 
she rides on, the motors and the 
generators, even the glass... 
depend for their existence upon 
quality refractories 

such as Grefco supplies 


the world. 








Budd Rail Diesel Car on the 
Canadian Pacific Railway 


GENERAL 
Pp REFRACTORIES 
COMPANY 


Philadelphia 





Products of fame wherever there’s flame 
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unusually accurate readings. Since 
the lead-in spirals contain no appre- 
ciable torque, special control circuits 
are furnished to reset the instrument 
pointers to zero. 

The current integrating instru- 
ment has a permanent-magnet mov- 
ing-coil driving mechanism. The 
speed of its pointer at any instant is 


proportional to the current going 
through the coil at that instant. 


Rated from minus 85 to plus 85 milli- 








Continuous Roller 
Hearth Furnace 





Continuous 
Pusher Furnace 


Pusher 


QUALITY FURNACES 
SINCE 1908 
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ampere-seconds, the instrument has 
an accuracy or plus or minus two per 
cent of full scale for integrating ran- 
dom-varying currents lasting over a 
period of two minutes. The device re- 
sponds adequately to instantaneous 
current values as low as 0.03 milli- 
amperes and to peaks as high as six 
milliamperes. 

The current-squared integrating 
instrument has a dyanometer-type 
driving mechanism. The speed of its 

















R-S FURNACE TYPES 


Hi-Head @ Batch @ Rotary Hearth @ Continuous 
Belt Conveyor @ Continuous Chain @ Continuous 
@ Continuous Pusher Tray @ Pit @ 
Continuous Roller Hearth @ Car Hearth 





pointer at any instant is proportional 
to the square of the current passing 
through it at that instant. This in- 
strument has an accuracy rating of 
plus or minus three per cent for inte- 
grating ordinary random-varying sig- 
nals lasting over a period of two min- 
utes. It responds adequately to in- 
stantaneous current values ranging 
from 1.5 to 30 milliamperes. 


PRECIPITATOR 


A American Air Filter Co., Inc. has 
redesigned their electronic precipi- 
tator to provide semi-automatic re- 
conditioning of the collector plates. 
The recently developed Type H 
washer washes the collector plates 
with water sprays and recoats them 
with a dust holding adhesive. The en- 
tire operation is automatic after a 
starting button is pushed. 





The washer consists of a vertical 


header attached to a carriage that 
travels on an overhead trackway ex- 
tending the full width of the precipi- 
tator. The header comprises separate 
water and oil lines with uniformly 
spaced nozzles. The assembly moves 
across the precipitator twice on the 
washing cycle and, after a five minute 
drying period, sprays the collector 
plates with adhesive. 

The flat spray nozzles are placed 
at a five degree angle to the vertical 
plane of the collector plates thus in- 
suring thorough penetration of the 
plate assembly. The Type H washer 
is optional equipment available for 
all sizes larger than 6 ft. high by 6 ft. 
wide. 


THREAD COMPOUND 


A Protection against the welding 
action of threaded connections sub- 
jected to prolonged exposure to ex- 
treme heat, is offered by a new thread 
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compound. Developed by Crane 
Packing Co. it is known as “Thred- 
Gard,” and is said to eliminate seiz- 
ing and galling at operating tempera- 
tures up to 1200 F. 

The compound is non-hardening 
and acts as a lubricant to allow easy 
disassembly of threaded connections, 
even after lengthy service under the 
most severe conditions. Not only ts 
dismantling time greatly reduced, 
but damage to stud, bolt, pipe joint 
and plug threads is prevented, thus 
permitting their re-use many times 
over. 


CONTROLLER 


AA new high speed release auto- 
matic-discharge controller for deep- 
type lifting magnets is announced by 


the Electric Controller & Mfg. Co. 





The discharge-time of this high 
speed controller is about one-half 
that of a standard magnet controller 
and reduces the round-trip time of a 
magnet-crane by about 10 per cent. 

This new controller, known as the 
type DLM-265-A, is used with the 
standard two-position, “Lift-Drop” 
operator's master switch. 


INDUCTION MOTOR 


A A new induction motor, designed 
to offer users longer motor life, 
greater flexibility in application, and 
higher reliability as well as decreased 
size has been announced by the West- 
inghouse Electric Corp. The unit has 
improved ventilation, better insula- 
tion, a more efficient and better pro- 
tected bearing, and in addition is 
juieter and smaller per horsepower, 
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conforming to the new NEMA stand- 
ard dimensions. It is available in 
three enclosures: totally-enclosed fan 
cooled, totally-enclosed non-ventil- 
ated, and dripproof. 


INDUSTRIAL TV UNIT 


A For industrial television installa- 
tions where a smaller camera having 
high resolution and using lower light- 
ing levels is desirable. Diamond Pow- 
er Specialty Corp., has developed a 


new camera that Is securing except 
ional results. This camera, model 300 
BV, can be used instead of or is inter 
changeable with the standard “Utili 
scope” Model 300-B camera. 

The new unit ts simple to operate 
and requires no trained operating 
personnel. Another feature is the easy 
accessibility for servicing. The Model 
300-BV also has the basic features of 
operational stability and construc 
tional ruggedness that are character 
istic of the Model 300-B camera. 


TREATING FURNACES 
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R-S FURNACE CORP. 
4555 GERMANTOWN AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 


A SUBSIDIARY OF 
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Continuous Belt Conveyor Furnace 


Continuous Chain Furnace 


Hi-Head Furnace ae 
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BU MUACH REINA Scoode OXVPEN 


for 
EXPERIMENTAL 
PURPOSES 


* Top blast conversion 


* Flame enrichment « Desiliconizing 
* Decarburizing 


* Hot top heating 





An Air Products Multiple Generator Lease 
Installation will enable you to: 


© Save many thousands of dollars 
every year on existing oxygen 
requirements 


© Improve technology thru experi- 
ments with surplus oxygen 


H*: how it works. You cut costs of 
meeting basic oxygen requirements 
because you “make your own”’ ... eliminate 
transportation and handling costs. You 
produce practical experimental oxygen 
because your installation affords a sub- 
stantial amount of surplus capacity. 





This allows you to produce extra 
oxygen at such a low cost it makes 
feasible promising experiments you 
may have considered too expensive. 


Practical experimental oxygen is just one 
of the many “extras” you get when you cut 
costs with an Air Products Multiple Gen- 
erator Installation. Equipment can be 
adapted to also produce by-product nitro- 
gen and argon at high purities . . . if you 
need them now or ever want them. Let us 
show you the possiblities for your company! 


Air Products, Incorporated 
Dept. P , Box 538, Allentown, Pa. 


Low Cost Oxygen...Nitrogen...Argon 


@ No investment for equipment @ Rentals 100% tax deductible 
@ Service maintained by Air Products @ Flexibility to meet varying requirements 
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The “Utiliscope” (wired television) 
has a wide variety of industrial and 
commercial applications. The camera 
can be placed in practically any loca- 
tion—no matter how remote, dan- 
gerous or inaccessible. One or more 
viewing screens are located wherever 
convenient to the operators. The 
many applications include: watching 
water level and furnace conditions in 
big power boilers; observing interiors 
of steel heating furnaces; viewing 
dangerous and destructive tests; 
guarding plant gates; supervising 
manufacturing operations from a dis- 
tance; inspecting sensitized film. 


MEASURING UNIT 


AA new three-part pneumatically- 
operated instrument system known 
as the Metagraphic System, has been 
announced by the Bristol Co. In 
these instruments each of the basic 
functions performed is packaged sep- 
arately. Units are: a transmitter, a 
receiver (recorder or indicator), and 
a controller. Each unit can be in- 
stalled on the process at the point 
where it operates best, thus provid- 
ing a high degree of flexibility of ap- 
plication. 

These instruments measure, indi- 
cate, record, and control pressure, 
vacuum, temperature, liquid level, 
differential pressure, and flow. 

A universal 3-15 psi air pressure 
signal interconnects the three units 
no matter what variable is being 
transmitted. This makes the com- 
ponents universally interchangeable. 
(3 to 18 psi signal span also avail- 
able). The new receivers and con- 
trollers are designed for full plug-in 
service. Strip-chart recorders, and in- 
dicators are quickly interchangeable 
without loss of signal or control. De- 
sign features include continuous 
valve position indication requiring 
no switching to get reading, “bump- 
less” manual-automatic transfer by 
simply matching pointers, and a set- 
point regulator of high-output capa- 

Controllers are offered in_ five 
modes of control, including on-off, 
proportional, proportional plus reset, 
proportional plus derivative, and 
proportional plus reset plus deriva- 
tive. 

The entire system has been de- 
signed to reduce design engineering 
problems, to make it possible to do 
ll maintenance work in the shop, 
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THIS PUMP HAS \ 


a(onncience ae y 


It will guard your investment with its life. 
Outlasting ordinary pumps many times, NACLE 
Pumps are designed and constructed to withstand 

abusive service, such as pumping highly abrasive 


mixtures, corrosive liquids, hot solutions or 


. . ° . ‘ 
heavy slurries. Horizontal and vertical shaft types 
in complete range of sizes. 
Type “SW-O” shown, is directly submerged in | 
bearing troubles. Rendering outstanding serv- 


material to be pumped. Free of packing and 





ice 1 


1 important processing plants, mines and 
mills. Get the facts—ask for Bulletin SWO. — 





- NAGLE PUMPS, INC. 


1263 CENTER AVE., CHICAGO HEIGHTS, ILL. 


Eat 


RASIVE AND CORROSIVE 








APPLICATIONS 


ENNSYLVANIA 
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and to keep a process operating with 
a minimum of 
instrument 


“down time” due to 


maintenance. 


GRINDING MACHINE 
A Four 


models of a 


new contact 
grinding and polishing machine are 
among several new machines being 


Curtis Ma- 


by an affiliate company 


made exclusively for the 
chine Corp., 
in Germany. 

The four models, are all complete- 
ly integrated, double end, pedestal 
type machines for abrasive belt con- 
tact grinding and polishing. 

All models 
I8-in. belt 


use of one 


have approximate 

permitting 
belt with various di- 
wheels. Either two 
belts, or a belt and grinding wheel, or 
buff can be employed. The machines 
are equipped with positive belt track- 
ing devices and spring loaded belt 
tensioning. Dust proof ball bearings 
are used on all machines. Models are 
also equipped with special type belt 
attachments that can be easily posi- 
tioned vertically and swiveled to 
This unique type of 
mounting permits the backstand ex- 


adjustment 
size 


ameter contact 


horizontal. 


Certified 
CYLINDER 
POWER 





tension to swivel 90 degrees with 
maximum utilization of floor space. 
The models can be furnished with or 
without these attachments. 

The machines are powered by elec- 
tric motors with hp varying among 
the four models. Speed and surface 
speed of the belts vary ac- 


cordingly. 


abrasive 


, In all of its models, 
has been designed for top perform- 
ance, and by providing for either ver- 
tical or horizontal operation, a min- 


This machine 


imum of floor space is required. 


REVERSING SWITCH 
AA new heavy duty double 


double throw switch for 
high currents at low voltage has been 
announced by Columbia _ Electric 
Mfg. Co. It is rated 3,000 amperes 
and is the latest addition to an ex- 
isting line of reversing switches rated 
300, 500, 1,000 and 2,000 amperes for 
use on direct current up to 15 volts. 

This 3,000 ampere cam _ type 
switch is designed primarily to re- 
verse the current flowing through a 
plating tank. When specified it can 


pole, 


reversing 


@ Every Anker-Holth Cylinder... 
small... 


portable units such as the one shown .. 
stationary equipment for pressures up to 
10,000 psi. 


Wellman Engineering Company. 





e furnished for use as a series-par- 
allel switch for double commutator 
generators. The unit consists of two 
ebony asbestos panels mounted on 
angle iron supports, with manually 
operated handle of sufficient leverage 
for ease of operating the entire 
switch mechanism. By placing the 
handle in a neutral position the line 
current can be disconnected. 
A total of 16 heavy duty 
switches are mounted on the panels, 
eight for each current direction. The 
cam action of the switch mechanism 
assures contact pressure. 
Contact surfaces are automatically 
cleaned by the inherent wiping ac- 
tion of the laminated copper moving 
contacts. Switch is rear 
and is furnished complete with re- 
versing jumpers and four terminals 
for incoming Stationary 
contacts are readily replaceable. 


toggle- 
posit ive 


connected, 


bus bars. 


MOTOR 


A Development of a completely new 
motor with numerous revolutionary 
features and conforming in every 
particular with NEMA specifications 


Thorough testing of 


Anker-Holth Cylinders assures 


you dependable powet 


large and 
is tested at 150% of working pressure 


with the latest completely-filtered testing equip- 
ment. Anker-Holth testing facilities include 


. also 


This is one of many safeguards in manufac- 
turing to assure you top performance and de- 
pendability in Anker-Holth Cylinders. There’s 
a type and size of cylinder to match your need. 
Anker-Holth engineering know-how is avail- 
able to help solve your power motion problems. 
Call or write ANKER-HOLTH DIVISION of The 


Dept. E-8 


2723 Conner Street, Port Huron, Michigan. 


FREE: Bulletin on complete line of 
ANKER-HOLTH products. 


Avkor-Hotth 


N ENGINEERED CYLINDER POWER 








— 


Testing Anker-Holth Hydraulic Cylinder to be used on a metal stretch forming press. Cylinder 


on test is 16” bore, 69/2” stroke, for 3000 psi operating pressure. Tested at 4500 psi. 
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HE Se tag: OR 
Wellman will build it 


Special Cranes 
Charging Machines — > ee il 
Ore Unloaders e Ena cam 
Forging Manipulators 


@ 
__ car Dumpers charging machines 
as Flue Systems 
Gas Reversing Valves _ 
Coke Pushers efficiently serve open-hearth furnaces 
Mine Hoists 
Skip Hoists 


Ore and Coal Bridges — 
Clamshell Buckets a 





Above: 

Wellman High-Type, 
| Open-Hearth Charging 
Machine. 


| Below: 
Wellman Low-Type 
Charging Machine. 


@ Wellman Charging Machines for open-hearth furnaces are 
available in the high-type shown above and in low-type shown 
in inset. These machines are typical of all Wellman equip- 
ment. They are backed by more than a half-century of expe- 
rience in designing and building for efficient performance. 


You can have utmost confidence in Wellman recommendations. 








THE WELLMAN ENGINEERING COMPANY 


7010 CENTRAL AVENUE 
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Electrical 
Motors Inc. By increasing precision 
of manufacturing processes, holding 
tolerances to closer limits and im- 
proving the electrical characteristics, 
this new motor, designated as Uni- 
closed, Type H, is more compact 
than previous models. One outstand- 
ing feature is its complete drip-proof 
design without increased cost. 

The frame is solid, one-piece cast 


is announced by U. S. 


iron and the stator is pre-wound. 
Frame sizes 182-184 are now avail- 
able. By utilizing the interior space 
to better advantage, the motor is 
built more compactly so that the 
same horsepower can be embodied in 


less space. 





The end brackets are of entirely 
new design with air intakes so ar- 
ranged as to prevent intrusion of 
water, vet allow liberal air flow into 
the motor for 2-way ventilation. Baf- 
Hes of an entirely new design within 
the air vestibules of the end brackets 
prevent splashings from entering and 
coming in contact with the windings. 

This new motor in its various sizes 
meets the same standards as its for- 
mer type in temperature rise, torque, 
etc. Overload capacity has not been 
reduced. The slot design of the lami- 
nations has been improved and the 
asbestos-protected windings, an ex- 
clusive feature, have been reinforced 


TITZEL 


OPEN HEARTH EQUIPMENT 


STOPPER RODS 
DRYING OVENS 


and 
HOLDING OVENS 
also 


JIB CRANES 
FOR SPOUTS 


LADLE REPAIR 


BUTTON 
BURNING 
CRANES 


SPECIAL 
EQUIPMENT 





TITZEL ENGINEERING, INC. 


PITTSBURGH 22, PA. 
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and strengthened by the addition of 
Mylar laminations. 

Another desirable feature is the 
split dome, cast iron terminal box 
which makes the leads more acces- 
sible. A stainless steel data plate set 
above the box presents a rustproof 
surface with legible instructions that 
can never be defaced. Air impeller 
blades on the rotor ends have been 
redesigned with curved edges to per- 
mit more quiet operation. 

All castings are normalized. Lubri- 
flush lubrication of the bearings pro- 
vides means of replacing old grease 
with new without the necessity of 
disassembling the motor or disturb 
ing the bearings. The air intake is so 
designed to avoid pickup of dirt and 
dust from the floor. 


ABRASIVE MATERIAL 


AA new non-clogging open-mesh 
abrasive material, designed especi- 
ally for sanding operations where 
loading or glazing is a problem, is 
now in full production and is com- 
mercially available in a wide variety 
of shapes and sizes from the Carbor- 
undum Co. 

Extensively field tested in the 
sanding of ferrous and nonferrous 
metals, wood and paint undercoats 


and sealers, the material called 
“Sand Screen” has been found to 


give 7 to 15 times longer life than 
conventional coated abrasives. 

The new sanding, screen-like abra 
sive is coated uniformly on _ both 
sides, with silicon carbide grain. Its 
unique, open-mesh construction re 
duces loading to a minimum, by per 
mitting sanding residue to flow freely 
through the numerous openings, and 
also enables the material to be used 
on both sides. Through a recent de- 
velopment in the manufacturing 
process, it is now possible to retain 
the sharpness of the abrasive grain on 
both sides. 

It can be used wet or dry, for both 
machine and hand sanding opera 
tions. It comes in full 
sheets and dises, in grit sizes of 180 
and finer. It can also be furnished in 
standard 50-yd rolls up to 18-in. wide. 


sheets, cul 


The new material can be used flat 
or can be folded to any desired size 
for hand sanding. It can also be 
creased and torn readily into any de- 
sired width from a 9 x 11-in. sheet. 
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Our brush engineers can 
analyze and solve those tough 
application problems. Give our 
experienced representatives 

a chance to prove it with 

a performance test. 


WRITE US TODAY 
ASK FOR OUR CATALOG 
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Ye" and 4" Single Solenoid Valves 


They'll give you up to 300 cycles a minute 
For air to 125 psi—vacuum— 
or low pressure hydraulic service 


@ These valves combine the utmost simplicity in 
design with rugged construction. They will give you mil- 
lions of cycles of highly satisfactory, efficient, trouble-free 
service. Small solenoid, with short stroke operates the 
valve plunger, eliminating levers, links and pins. Low 
amperage requirement eliminates intermediate relays 
and simplifies electrical control circuits. Side or bottom 
pipe connections. Valve body and solenoid are both 
mounted on an aluminum base and can be removed 
independently without disturbing the piping. 2, 3, 4 
and 5-way actions. Write for full details today! 


LEVER OPERATED 
SINGLE PLUNGER VALVES 

Two position and three position valves, %’’ to 12"’ 
sizes; 2-way, 3-way and 4-way actions. Widely used for 
controlling the operation of single and double acting cylinders 
or as pilots for operating other valves, 


PILOT CYLINDER OPERATED 
HYDRAULIC VALVES 
Two position valves, /2"’ 
to 4"' sizes, for line pressures 
from 1000 to 5000 psi. 
Valve is placed close to the 
work and operated from a 
central control point with an 
easy to handle air valve 
avoiding operator fatigue. 








For Fully Descriptive Data Sheets Write 


Cc. B. HUNT & SON, Inc. 


we 


Hand, Foot, Lever, Cam, Pilot, Diaphragm and Solenoid Control Valves 


1921 EAST PERSHING STREET ° SALEM, OHIO 
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JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send for FREE examination a copy of Bray’s 
FERROUS PROCESS METALLURGY. Within 10 days I 
will either return the book and owe you nothing or will 
remit $6.50, plus postage. 


[] SAVE POSTAGE. Check here if you ENCLOSE $6.50, 
in which case we will pay postage. Same return privi- 
lege applies, of course. 





Just Published .... 


FERROUS 
PROCESS 
METALLURGY 


By the late JOHN L. BRAY, formerly 
Professor of Metallurgical Engineering, 
Purdue University 


This clear, concise book is as up to date as 
possible. It includes the latest material on the 
iron blast furnace and the various steel-making 
processes, and incorporates those changes in 
economics, production, etc., which have taken 
place within the past few years. 


Emphasis is placed on the /ink between 
theory and practice. This correlation is used to 
help explain the processes and their imitations. 


Ferrous Process Metallurgy also explains the 
processes from the standpoint of physical 
chemistry including, therefore, an entire sec- 
tion on this subject. Every effort has been made 
to keep this book to a workable size and format 
by avoiding minor processes, history, statistics, 
etc. Discussions of fabricating processes such 
as rolling, forging, drawing and others have 
also been eliminated. 


Professor Bray makes it a point to carry this 
work up to the finished ingot, but no further. 
In it he covers only the major ferrous metals, 
and only those metals which are produced by 
a distinctive method. 


CONTENTS: 


Raw Materials. The Iron Blast Furnace. Wrought Iron. 
The Bessemer Process. The Basic Open Hearth Process. 
The Acid Open Hearth Process. The Electric Furnace. 
Ingots and Ingot Molds. 


1954 414 pages Illus. $6.50 
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Mail Today For Your On-Approval Copy 
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FIGURE YOUR COSTS 


and you will 


FORGET THE PRICE! 


ua’ — 


@ Your machines may run into 5 
or 6 figure costs. That is why the 
cost of a quality coupling to keep 
them running is insignificant. 

Added to that are the savings 
of quick assembly and line-up 
time, elimination of costly shut- 
downs of machines or depart- 
ments, and replacement costs. 

Look into the advantages and 
savings of Ajax Dihedral Coup- 
lings. 


_— 
AJAX LIVEDFAL 


COUPLINGS 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 
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MAINTENANCE MEN 
INSTRUCTORS 

and TRAINEES 

in Motor Maintenance 


THE methods and procedures 
described were developed by recog- 
nized, practicing maintenance au- 
thorities. They have been proven by 
conclusive evidence over many years 
in hundreds of operations. A concise 
guide, this 39-page handbook tells 
the practical operating man every- 
thing he needs to know about: 


@ Commutator and slip ring trov- 
bles and how to correct them. 


@ Brush maintenance and operating 
procedure. 


@ General maintenance procedure. 


Dozens of illustrations show the op- 
erations described. Condensed data 
on IDEAL commutator and slip ring 
products is included. 

Even if you do not have a regular 
maintenance training program, your 
people responsible for motor and 
generator maintenance need, and will 
do a better job, with the help of this 
handbook. 





. 








NOTE: This offer is limited to those in 
plant and other industrial operations. 
We reserve right to limit quantities 
furnished. Offer may be withdrawn at 
any time. 





—_—EST7T ane ee eae ee ees ae aa cami 
IDEAL INDUSTRIES, Inc,  #D 4 
1045 Park Avenue, Sycamore, Illinois 


Please send __ copies of your free hand- 
book on commutator and slip ring maintenance. | 


fae @eeee =“ 


 aiientienncncinntuns — -_ i 
Title. — { 
Company a 

Address —— ——— I 
City __Zone___State__ a i 


Leese em eoma ee = 


210 


A ‘Materials and Processes,” by 
James F. Young, has recently been 
published by John Wiley and Sons, 
Inc., 440 Fourth Avenue, New York 
16, N. Y., 6 x 9-in., 1074 pp., cloth 
bound, price $8.50. This is a second 
edition which provides in one vol- 
ume the related information needed to 
apply the engineering fundamentals 
of materials and processes to the de- 
sign, production and control of prod- 
ucts. It metallic and non- 
metallic materials in manufacturing 
processes. This second edition is ex- 
panded by 50 per cent over the first 
edition and incorporates changes in 
practices in the last ten years. It is 
one of a series written for the General 
Electric educational program. The 
author is a consultant on the staff of 
the vice president of engineering of 
the General Electric Co. 


covers 


A ‘‘Formulas for Stress and 
Strain,’’ by Raymond J. Roark has 
been recently published in a_ third 
edition by the MeGraw-Hill Book 
Co., 330 West 42nd Street, New York 
36, N. Y., 6 x 9-in., 382 pp., price 
$7.50. This book is a working hand- 
book for engineers who are concerned 
with machine and structural design. 
It may also be used as an auxiliary 
textbook for courses in stress analysis. 
The book has a great deal of experi- 
mental data and empirical formulas 
and tables of coefficients for stress 
deflection calculations. It has 
wide coverage and material is present- 


and 


ed in a very usable and convenient 
manner which makes it easy to find 
the item which is of interest. 


A ‘Mechanics of Materials,”’ by 
Seibert Fairman and Chester S. Cut- 
shall, published by John Wiley and 
Sons, Inc., 440 Fourth Avenue, New 
York 16, N. Y., cloth bound, 6 x 9-in., 
420 pp., price $5.75. This book covers 
fundamentals for the average student 
and concentrates primarily on the 
basic principles of the mechanics of 
materials. Numerous problems are in- 
cluded. 


A ‘Tool Engineers’ Data Book,”’ 
by Gerhard J. Gruen, is a recent book 
published by Reinhold Publishing 
Corp., 330 West 42nd Street, New 
York 36, N. Y., 6x 9-in., cloth bound, 
220 pp., price $5.50. This book gives 
to the tables, 
formulas, constants and specifications 


easy and rapid access 


needed by the practicing tool engineer 








GUYAN 
RESISTORS 


Engineered and designed to elimi- 
nate resistor maintenance on trouble- 
some mill applications. 


Non-breakable helical coil construc- 
tion ends burnouts due to warping 


and buckling of grids. 


Sturdy, rugged steel construction 
eliminates shock and vibration trou- 


bles. 

Custom designed for your conditions 
including excessive graphite accumu- 
lations. 





With a quarter century of resistor 
engineering, we invite you to take 
advantage of our experience. 


For complete information on Guyan 
Resistors, please contact the nearby 
Guyan Representative or our main 
plant at Logan, W. Va. 
Baltimore, Md.—Durling Electric Co., 

2505 St. Paul St. 


| Birmingham, Ala—Ebbert & Kirkman Co., 
2313 6th Ave. So. 


Buffalo, N.Y.—R. E. Parry Co., 
130 W. Chippewa St. 


Chicago, IIl—John K. Byrne, 1515 W. Howard St. 


Cleveland, Ohio—H. V. Varney Co., 
625 Engineers Bidg. 


Detroit, Mich.—Plant Equipment Co., 
General Motors Bidg. 


Philadelphia, Pa—J. E. Brash, 18 W. Chelten Ave. 


Pittsburgh 27, Pa—P. R. Holden, 
1602 Parkline Drive. 


GUYAN MACHINERY COMPANY 


LOGAN, W. VA. 
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“Wise public debt management 


with its goal of sound money [= 


is of prime concern 


io every American.” 


MUNDY I. PEALE 


President 
Republic Aviation Corporation 






“Wise public debt management with its goal of sound money is of prime 
concern to every American. Regular purchase of U. S. Savings Bonds con- 
tributes importantly to the achievement of this objective and, at the same 
time, helps assure our future security, individually and as a nation. We at 
Republic Aviation feel a deep sense of pride in the knowledge that 94% of 
all our employees became investors as a result of our most recent campaign 
and that $631,000 in bonds are purchased each month on our automatic 


Payroll Savings Plan.” 


Perhaps the importance of U. S. Savings Bonds and the 
Payroll Savings Plan as factors in wise debt management 
and the achievement of sound money may not have oc- 
curred to you. 


Here are a few facts and figures: 


¢ For every dollar of public debt held by a commercial 
bank, about five new dollars may be created in the form of 
credit. Obviously, the larger the amount of the public debt 
held by individuals, the greater the check on inflationary 
tendencies. 

¢ At the end of 1953, the cash value of Series E and H 
Bonds held by individuals was more than 36 billion dollars. 
This total is growing steadily, thanks largely to the month 
after month purchases of Series E Bonds by more than 
8,000,000 Payroll Savers. 


* Sales of E and H Bonds in 1953—23% higher than in 
1952— provided cash for all E and H Bond maturities and 


redemptions and still left over $210,000,000 net for the 
reduction of bank-held debt. 


¢ The ownership of more than $36,000,000,000 in Savings 
Bonds by millions of Americans constitutes a reservoir of 
future purchasing power—an asset to industry and business 
as well as to the individuals who built it by their Bond- 
conscious thrift. 


Why not team up with Mr. Peale and other leaders of indus- 
try in their efforts to help America reach its goal of wise 
public debt management and sound money? All you have 
to do is (1) show a personal interest in your Payroll Sav- 
ings Plan. Get the figures on the percentage of employee 
participation and the amount of monthly savings by your 
employees. (2) Wire, phone or write to Savings Bond 
Division, U. 5. Treasury Department, Washington, D. C. 
You'll get all the help you need to build up or install a 
Payroll Savings Plan that will reflect your company and its 
interest in America, 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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MAXIMUM 


motor and 


generator 


PERFORMANCE 


<> 
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FLOWER 


BRUSH HOLDERS 






TANDEM 


for slip ring service 






TYPE 85-SK 


for stationary motors 
and generators 


There’s a reason for the claim: 
“maximum motor and generator 
performance” — long life for both 
Brush Holders and Brushes is 
built into the units with highest 
quality bronze castings, precision 
machining — proper designing. 


Known throughout industry for 
their enduring qualities, some of 
these units have lasted more than 
24 years, under critical operating 
conditions. High resistance to vi- 
bration and wear assures you, your 
FLOWER BRUSH HOLDER 
will not cause breakdowns in pro- 
duction. 


GET COMPLETE INFORMATION NOW! 
WRITE FOR CATALOG 41 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Phile. 23, Penne. 
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and designer. Explanations of theoret- 
ical matter have been eliminated from 
this volume which gives extensive 
data on general properties of alloys, 
heat treatment, spot identification of 
metals, alloys and plastics, blank size 
diameters for shells and other tables 
of data. 


A “Aluminum in Ironand Steel,” 
by Samuel L. Case and Kent R. Van 
Horn, was recently published by John 
Wiley and Sons, 440 Fourth Avenue, 
New York 16, N. Y., cloth bound, 
6 x 9-in., 478 pp, price $8.50. This 
book is the first in the new series of 
“Alloys of Iron Monographs” pub- 
lished for the Engineering Founda- 
tion, with Frank T. Sisco as director 
and editor. The series will eventually 
include a critical summary of all the 
important research work and pub- 
lished information on each of the 
most important elements used in the 
manufacture of steel. This book dis- 
cusses in great detail the use of alu- 
minum as a deoxidizer, and also as an 
element in iron and steel. The phe- 
nomena of inclusion formation, grain 
size, notch sensitivity and aging are 
extensively treated in the book. 

A “Plane Surveying,”’ by Frank 
R. Theroux, Lisle A. Smith and Leo 
V. Nothstine was recently published 
by Pitman Publishing Corp. in New 
York, 424 x 7%-in., flexible cover, 
408 pp. This is a second edition of this 
popular surveying text and brings up 
to date the latest practices in plane 
surveying. 

A “Atmospheric Pollution, Its 
Origins and Prevention,”’ by A. R 
Meetham, was recently published by 
Pergamon Press Ltd., Two Studio 
Place, Kinnerton Street, London, 
S.W., England, 54% x 8%-in., cloth 
bound, 268 pp, price $4.90. It has 
been estimated that over 8,000,000 
tons of atmospheric pollution are pro- 
duced each year in Great Britain from 
the combustion of coal and its de- 
rived fuels. This pollution is the main 
subject of the book which is directed 
at public health officials, smoke and 
sanitary inspectors, engineers and 
law-making bodies. A number of 
means for producing and preventing 
such pollution is discussed in the 
hook. Book also goes into detail on 
the various sources of pollution. 


A “ASTM Standards on Petro- 
leum Products and Lubricants 
with Related Information” was 
recently published by the American 
Society for Testing Materials, 1916 





Race Street, Philadelphia 3, Pa., 890 
pp, 6 x 9-in. This book brings together 
in a compact form most of the ASTM 
standards, test methods and _ specifi- 
cations used in the POL field. 


A ‘‘NEMA Standards for Electri- 
cal Insulating Varnishes, Publi- 
cation No. IV 1-1952,”’ is the first 
publication which NEMA has issued 
on the subject of electrical insulating 
varnishes. It contains information 
concerning the specific gravity, vis- 
cosity, drying time, non-volatile 
content, oilproofness and dielectric 
strength of a number of types of 
varnish. Copies are available from 
NEMA, 155 East 44th Street, New 
York 17, N. Y., at $2.50 each. 


A ‘Protective Atmospheres,”’ by 
A. G. Hotchkiss and H. M. Webber 
was recently published by John Wiley 
and Sons, 440 Fourth Avenue, New 
York 16, N. Y., 6x 9-in., cloth bound, 
342 pp, price $7.00. This book was 
written to assist individuals who su- 
pervise manufacturing operations and 
metallurgists to obtain a practical 
understanding of the various phases 
of protective atmospheres. The book 
gives information on selecting the 
best atmospheric gases for given jobs 
and in applying and using them in 
the best manner to produce the de- 
sired results. The book is based upon 
a series of articles entitled “Protec- 
tive Atmospheres in Industry” which 
was published in the General Electric 
Review. Authors are in the Industrial 
Heating Dept. of the General Electric 


Co. 


A ‘Ferrous Analysis Modern 
Practice and Theory,” by E. C. 
Pigott, was recently issued by John 
Wiley and Sons, 440 Fourth Avenue, 
New York 16, N. Y., cloth-bound, 
6 x 9-in., 690 pp, price $12.50. This is 
a second edition of a book first pub- 
lished in 1942 under the title “The 
Chemical Analysis of Ferrous Alloys 
and Foundry Materials.”” The author 
is located in Sheffield, England, and 
the book covers extensively British 
and European practice. However, it 
includes sections on the modern tech- 
niques in analyzing components in 
steel such as the various absorption 
meters and spectographic procedures. 
Detailed treatment is also given on 
methods of determining hydrogen, 
nitrogen and oxygen. Book is primar- 
ily concerned with the type of analysis 
made in the steel plant and not that 
made in the laboratory. 
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Experience of 
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IN THE DESIGN, 
MANUFACTURE 

AND INSTALLATION 
OF OVER 


500 UNITS 


INCORPORATED 
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IN CAPACITIES 
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160 PRODUCTION HOURS PER WEEK 















Round-the-clock operation of this temper mill is typi- 
cal of the severe conditions that have proved Okolite- 
Okoprene’s dependability in industrial service. 


This interior view of the 
motor room shows the con- 
trol panels for the temper 
mill, wired for dependabil- 
ity with Okolite-Okoprene. 


OKOLITE- 
OKOPRENE 


A MUST 
FOR THIS MILL 


Operating schedules on the 77-inch 
Temper Mill at Jones & Laughlin’s 
Cleveland plant call for 20 turns a week 
of eight hours each—160 hours per 
week—and the schedule is kept. As in 
so many other steel plant installations 
where loss of production due to equip- 
ment failure is a serious factor, Jones & 
Laughlin here relies on Okolite-Oko- 
prene to eliminate electrical outages. 

Millions of feet of Okolite-Okoprene 
installed in every service under every 
operating condition prove the tough- 
ness and dependability of Okolite- 
Okoprene wires and cables. Steel mill 
applications, where heat, moisture, oil 
and abrasion destroy ordinary cables, 
are the best testimonial to the high 
quality of Okolite-Okoprene. The 
Okoprene sheath—Okonite’s neoprene 
compound—will not rot or deteriorate 
under the most difficult operating con- 
ditions. Okolite insulation, proved in 
use for 30 years, provides excellent 
ozone, moisture and heat resistance, 
high dielectric strength and long life. 

Bulletin IS-1053 contains full in- 
formation on the applications and ad- 
vantages of Okolite-Okoprene. Write 
for it today to The Okonite Company, 
Passaic, N. J. 


IRON AND STEEL ENGINEER, MARCH, 1954 











Applications for AISE Membership 


+ Wwe Wwe Ow a 


— 


ae. « 











A etive 


ROBERT N. ALEXANDER 
Engineer, Engineering De;t. 
Bethlehem Stee] Co. 
Sparrows Point, Baltimore, Md. 

ROBERT ANDRE 
Open Hearth Superintendent 
Fabrique de Fer Charleroi 
Charleroi, Belgium 

FRANK F. ARGUST 
Superintendent, Industrial Engineering 
Colorado Fuel & Lron Corp. 
Pueblo, Colo. 

FRANK C. BAIRD 
Rolle r 
Republic Steel Corp. 

Cleve —~ Ohio 

HENRY T. BANKS, SR. 
De a Engineer 
Republic Steel Corp. 
Cleveland, Ohio 

FRANK L. BERNARDI 
Serior Design Draftsman 
United States Steel Corp. 
Pittsburgh, Pa. 

S. HOWARD BETTS 


Operating Turn Foreman, Hot Strip Mil! 


Youngstown Sheet & Tube Co. 
Youngstown, Ohio 
ARNOLD H. BOEHM 
Chief Engineer, Montreal Works 
The Steel Co. of Canada, Ltd 
Montreal, Quebec, Canada 
CARL A. BOEHME 


Assistant Superintendent, Cold Strip Mill 


Youngstown Sheet & Tube Co. 
Youngstown, Ohio 

MILTON F. BOURKE 
Design Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

HARRY P. BRIX, JR. 
Speeificatiuns Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif, 

WILLIAM E. BROWN 
Plant Engineer 
Pittsburgh Steel Co. 
Allenport, Pa. 

FRANK L. BULLARD, JR. 
Supervisor of Training 
Tennessee Coal and Iron Div. 
United States Steel Corp 
Birmingham, Ala. 

N. L. CHAFFEE 

{ssistant to Chief Engineer 

Bethlehem Steel Co. 
Steelton, Pa. 

JOSEPH H. CLARK, JR. 

issistant Superintendent 

Tin Finishing Dept. 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

WILLIAM L. CLARK 

{ssistant Works Engineer 

Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

PAUL CLARY 
Senior Sta’ Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


WALTER L. COOK 
Chief Field Engineer 
Republic Steel Corp. 
Youngstown, Ohio 


GERALD T. CROSS 
Foreman Utilities 
Columbla-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


GASPARE A. DeFAZIO 
Senior Draftsman 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

GEORGE W. DELL 
Chief Electrician 


Sharon Steel Corp. 
Lowellville, Ohio 


ALBERT A. DePOLO 


Construction Engineer, Engineering Dept. 


United States Steel Corp. 


Fairless Hills, Pa. 
GEORGE P. DIRTH 


Electrical Engineer 
Granite City Steel Corp. 
Granite City, I 

TOM DOYLE 
Superintendent Cold Strip 
Granite City Steel Co. 
Granite City, Tl. 


EDW ARD D. DRIEMEYER 
‘tilities Foreman 
Granite City Steel Co. 
Granite City, UL. 


MARSHALL EASTWOOD 
Assistant Roll Designer 
Henry Disston & Sons, Ine, 
Philadelphia, Pa. 


CARL ELLCH 
General Maintenance Foreman 
United States Steel Corp. 
Gary, Ind. 


HENRY GEORGE EVANS 
General Works Manager 
Sharon Steel Corp, 


Farrell, Pa. 
WILLIAM D. EVANS 


Jraftsman 
Republic Steel Corp. 
Youngstown, Ohio 


KENNETH FERGUSON 


Lukens Steel Co. 
Coatesville, Pa. 


LUKE FINN 
Superintendent Maintenance 
Sharon Steel Corp. 
Lowellville, Ohio 


MAX FISCHER 
Chief Engineer 
Neunkirchen Eisenwerk A.G 


Neunkirchen, Saar, Germany 


ROBERT TERENCE GALLAGHER 
Roll Shop Draftsman 
Columbia-Geneva Steel Div. 
United States Steel ¢ ‘orp. 
Pittsburg, Calif. 


AUGUST GARCIA 


General Foreman, Maintenance Pipe Shop 


United States Steel Corp. 


Fairless Hills, Pa. 
GEORGE LAWRENCE GERMEK 


Mechanical Draftsman 
Inland Steel Co. 
Indiana Harbor, Ind. 


RAYMOND P. GILL, JR 
Draftsman 
Tennessee Coal and tron Div. 
United States Steel Corp 
Birmingham, Ala. 
GEORGE A. GOETZ 
General Foreman, Electrical Operations 
Utilities Dept. 
United States Steel Corp. 
Central Operations 


Fairless Hills, Pa 
JAMES P. GRAVENSTRETER 


General Supervisor, Power & Fuel Engineer 


United States Steel Corp. 
Gary, Ind. 


TERRY D. GREENFIELD 
Electrical Engineer 
Lukens Steel Co, 
Coatesville, Pa. 


CHAUNCEY L. GREBE 
Engtneering Designer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


ORMOND GRIEBEL 
Engineering Estimator 
Granite City Steel Co 
Granite City, Tl. 


DAVID A. GRIMM 
Turn Foreman 98-in. Hot Mill 
Republic Steel Corp. 
Cleveland, Ohio 


ANDREW A. GROSS 
Supervisor Engineering & Mairtenance 
American Steel and Wire Div. 
United States Steel Corp. 
Newburg Works 
Cleveland, Ohio 


JOHN J. GUDAN 
Electrical Turn Foreman 
National Tube Div. 
United States Steel Corp. 
Lorain, Ohio. 


HAROLD V. GUMMA 
Assistant Superintendent Rolling Mills 
Colorado Fuel & Iron Corp. 
Pueblo, Colo. 


JOHN J, HARDING 
Executive Vice President 
Follansbee Steel Corp. 
Pittsburgh, Pa. 

FREDERICK A. HATTMAN 
Process Development Engineer 
Copperweld Steel Co. 
Warren, Ohio 


NORMAN HAWN 
General Foreman — Electrical 
Allezheny Ludlum Steel Corp. 


Brackenridge, Pa 


a lent Lukenwald Machine Shot 


GRANT) H. HIGHBERGER 
Mechanical Engineer (Open Hearth) 
Republic Steel Corp. 

Cleveland, Ohio. 


EDWARD W, HOLLAND 
Shift Superintendent 
Allegheny L ~~ Steel Corp, 
Watervliet, ° 


WILLIS W. HOLLINGSWORTH 
Draftsman, Blast Furnace Squad 
Engineering Dept. Manufacturing Diy 
Tennessee Coal & Lron Div. 

United States Steel ¢ orp. 


Fairfield, Ala, 


PAUL C. HUANG 
Maintenance Metallurgist 
United States Steel Corp 
Gary, Ind, 


LOWELL E. JONES 
issistant General Foreman 
East Side Steam Power 
Republic Steel ¢ orp 
Cleveland, Ohio 


M. V. KASPER 
MV achine Shop Foreman 
Kaiser Steel Corp. 
Fontana, Calif. 


JAMES R. KENNEDY 


issistant Maintenance For in 
Hot Strip Mill Mechanic: f D. pt. 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


JOHN J. KNIGHT 


Works Manage r 
Sharon Steel Corp. 


Fairmont, W. Va. 


RAYMOND H. KOL KE 
Planning and Development Engineer 
Republic Steel Corp 
Cleveland, Ohio 


GEORGE KROPP 
General Foreman 
Republic Steel ¢ orp 
Niles, Ohio 


CARL T. LANSTROM 


General Supervisor Dy sign Engineering 


Columbia-Geneva Steel Div, 
United States Steel ¢ orp. 
Pittsburg, Calif, 


JAMES E. LEAVER, JR. 
Design Engineer 
Columbia-Geneva Steel Div. 
United States Stee! ¢ orp 
Pittsburg, Calif. 


DAVID M. LEWIS 
Roll Desiqner 
A M. Byers Co 
Ambridge, Pa 


ERIK LOES 

8 ome ee | Designer 

Columbia-Geneva Steel Div 
United States Steel Corp 

L Pittsburg, Calif. 


FAY 0. LOVERIDGE 
Civil Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


JOHN F. LUZADRE 
Foreman 
\. M. Byers Co. 


Ambridge, Pa. 


H. E. McCAFFREY 
Machine Shop Fore man 
Connors Steel Co 
Birmingham, Ala. 


Cc, F. McCLURG 
Superintendent of Utilities 
United States Steel Corp 
Central Operations 


Fairless Hills, Pa. 
W. R. MeCOLL 


General Foreman, Bloom, Billet and Conding. 


The Steel Co. of Canada, Ltd. 
Hamilton Works 
Hamilton, Ontario, Canada 


EDWARD R. McQUISTON 
ssisiant Supervisor of Safety 
Beth lehem Steel ( orp. 
Lackawanna, N. Y. 


CHARLES WILLIAM MAAG 
Construction Engineer 
United States Steel ¢ orp. 
Youngstown, Ohio 


LEONARD E. MALIN 
Squal Leader Engineering Dept. 
Ihe Youngstown Sheet and Tube Co, 
East ¢ hicago, Ind. 


MORRIS MALIN 
ingineering Traince 
Lukens Steel Co. 
Coatesville, Pa. 








BRIAN MARSDEN 

Blast Furnace Assistant 

Alyoma Steel Corp. 

Sault Ste Marie, Ontario, Canada 
KERT J. MERZ 

tilities Foreman 

Granite City Steel Co. 

Granite City, Il 
EDGAR T. MILLS 

Structural Blast Furnace Engineer 

Republic Steel ¢ orp. 

Cleveland, Ohio 


CARL E. MOORE 
Erecutive Assistant — Accounting Dept 
United States Steel Corp. 
Pittsburgh, Pa. 


HORACE MORGAN 
General Foreman Pipe Shop 
Columbia-Geneva Steel Div. 
United States Steel ¢ orp. 
Pittsburg, Calif. 


JAMES MURPHY 
Assistant Works Engineer 
Columbia-Geneva Steel Div 
United States Steel Corp. 
Pittsburg, Calif. 


WILLIAM H. MYERS 
Draftsman 
lennessee Coal and Iron Div. 
United States Steel Corp. 
Fairfield, Ala. 


SAM NEDIMOVICH 
General Foreman ( Maint.) Central Mille 
United States Steel Corp. 
Gary, Ind. 
JOHN F. NELSON 
Design Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


JOHN ©, NOTT 


Engineer — Oper. Practice — Blast Furnace 


United States Steel Corp. 


Fairless Hills, Pa. 


MANUEL OLVERA 
De sign Engineer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


GIORGIO ORIGO 
Maint. Gen. Foreman Hot Strip Mill 
Cornigliano 5.P.A. 
Genoa, Italy 


FRANK PARE 
Painter and Carpenter Supervisor 
Granite City Steel Co. 
Granite City, Il 


RICHARD G. PATTERSON 
Maintenance Engineer, Mechanical 
United States Steel Corp. 


Fairless Hills, Pa. 
PAUL H. PETERSON 


Engineer 
Bethlehem Steel Co. 
Lackawanna, N. Y 


MICHAEL J. PLESA 
Designer 
Weirton Steel Co. 
Weirton, W. Va. 


AERY E. PRATT 
issistant to Superintendent 
(Maintenance and Development) 
United States Steel Corp. 
Gary, Ind. 


WALTER J. PROCHAK 
Assistant Superintendent 
Cold Drawn Bar Dept. 
Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


GEORGE S. REICHENBACH 
Industrial Hygiene Engineer 
Medical Dept. 

Bethlehem Steel Co 
Sparrows Point, Baltimore, Md. 


CARL F. RENTSCHLER 
Electrical Engineer 
Armco Steel Corp 
Middletown, Ohio 


HAROLD A. SABIN 
Stocker Foreman 
Republic Steel Corp. 
Chicago, U1. 


WILSON SADOWSKY 
Engineer 
Inland Steel Co 
East Chicago, Ind. 


RODOLFO C. SANCHEZ 
In Charge of Annealing Dept. 
Hojalata y Lamina, S. 
Monterrey, Nuevo Leon, Mexico 


JOHN T. SEAMAN 
Assistant Chief Construction Engr. 
Construction Engineering Bureau 
United States Steel Corp. 
Fairless Hills, Pa. 


JAMES N. SHEPARD 
Designer, Plant Engineering Dept. 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

G. D. SIMPSON 
Superintendent Sheet and Tin 
Republic Steel Corp. 
Warren, Ohio 

ROBERT H. SIMPSON 

tlectrical Construction Foreman 
Steel Div. 
Timken Roller Bearing Co. 
Canton, Ohio 
WALDEMAR 8S. SKOBLIN 

de signer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

PETER R. SMITH 
Fore man 
Alan Wood Steel Co. 
Conshohocken, Pa. 


RAYMOND H. SMOYER 
Management Candidate Trainee 
United States Steel Corp. 


Fairless Hills, Pa. 


JOHN H. SNELLING 
Designer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 


HARRY R. SPIKER 
Mechanical Field Engr., Elect. Dept. 
Weirton Steel Co. 
Weirton, W. Va. 

C. WILSON STREET 
{cting General Foreman 
Columbia-Geneva Steel Div. 
United States Steel Corp. 


HERBERT E. STREHLOW 
Electrical En jineer 
Buffalo Steel Div. 

H. K. Porter Co., Inc. 
Tonawanda, N. Y 


GEORGE H. STULL 
General Foreman 
Allegheny Ludlum Steel Corp. 
Brackenridge, Pa 
RICHARD B. SWEET 
Project Engineer 
Algoma Steel Corp. 
Sault Ste Marie, Ontario, Canada 


THOMAS M. TKACS 
Management Candidate 
United States Steel Corp. 
Gary, Ind. 

J. K. WATKINS, JR. 

Chief Engineer 
Pittsburgh Steel Co. 
Monessen, Pa. 


JACK E. WEBBER 


General Supervisor Fuels and Instruments 


United States Steel Corp. 


Fairless Hills, Pa. 
CHARLES F. WILLIAMS 


Con sulting Engineer, Steel Prod. 
United States Steel Corp. 
Pittsburgh, Pa. 


W. R. WILLIAMS 
Engineer 
Allegheny Ludlum Steel Corp. 
Brackenridge, Pa. 


RICHARD S. WILSON 
Engineer 
Bethlehem Steel Co. 
Lackawanna, N. Y. 

STANLEY A. WITUS 
Designer 
Columbia-Geneva Steel Div. 
United States Steel Corp. 
Pittsburg, Calif. 

L. L. YOUNG 
Chief Electrician 
Kaiser Steel Corp. 

Fontana, Calif. 

VINCENT 8S. ZERAFA 
{ssistant to the General Manager 
Ford Motor Co. 

Dearborn, Mich. 


pbssociate 


WILLIAM N. ARMSTRONG 


Associate Professor of Metallurgy 


Department of Mining and Metallurgy 


University of British Columbia 
Vancouver, B. C., Canada 


H. A. BARTLING 
Manager — Electronics Section 
Allis-Chalmers Manufacturing Co. 
Milwaukee, Wisc. 





MAXWELL L. BIBLE 
Roil Oil Technician 
The Brooks Oil Co. 
Pittsburgh, Pa. 

ROY W. G. BIDDLE 
Owner 
Biddle Engineering Co. 
Pittsburgh, Pa. 

ROBERT A. BLACKBURN 
Contract Engineer 
Koppers Co., Inc. 
Pittsburgh, Pa. 

SAMUEL 8S. BLACKMORE 
Sales Engineer 
Cutler-Hammer, Inc. 
Philadelphia, Pa. 

PAUL F. BOECKEL 
Mcnufacturers Representative 
American Flexible Coupling Co. 
Buffalo 2, N. Y. 

WILLIAM L. BOHN 
Electrical Engineer 
Auburn & Associates, Inc. 
Pittsburgh, Pa. 

ALFRED H. BRUSH 

“ice President and General Manayzer 
Syntron Birmingham Sales Co. 
Birmingham, Ala. 

H. P. CANERDY 
Sales Manager 
Robinson Ventilating Co. 
Zelienople, Pa. 

STEWART W. CARSON 
President 
Tri-State Rubber Sales, Inc. 
Weirton, W. Va. 


*. F. COBOURN 
Sales Engineer 
Salem-Brosius, Ine. 
Salem, Ohio 

x, MURRAY COFFEY 
Field Engineer 
Wagner Electric Corp. 
St. Louis, Mo, 


W. A. COOK 
Sales Engineer 
Tool Steel Gear & Pinion Co. 
Hamilton, Ontario, Canada 


M. L. COVER 
Industrial Application Engineer 
Westinghouse Electric Corp. 
Cleveland, Ohio 


CHARLES P. CRYER 
Manufacturers’ Re presentatire 
Lansdowne, Pa. 


JOSEPH T. DANKO 
Registered Consulting Engineer 
Consolidated Engineering Services 
Pittsburgh, Pa. 


NASCIMENTO JOSEPH DeSOUZA 
Electrical Engineer 
Messrs. James Finlay & Co., Ltd. 
Bombay, India 


CHARLES P. DETCHON 
Rol! Engineer, Rolls Div. 
Pittsburgh Rolls Dept. 
Blaw-Knox Co. 
Pittsburgh, Pa. 


H. G. DILLON 
Vier President in Charge of Sates 
Hev! & Patterson, Inc. 
Pittsburgh, Pa. 


JOHN H. DOLAN 
Assistant to Production Manager 
Olin Industries 
Metals Div. 
East Alton, Ill. 


CHARLES J. DORNBUSCH 
Maintenance Engineer 
Westinghouse Electric Corp. 
Birmingham, Ala. 

ELBERT C. FIELDS 
Mechanical Engineer 
Lewin Mathes Co 
St. Louis, Mo 


WILLIAM R. FIAND 
Sales Engineer 
Robinson Ventilating Co 
Zelienople, Pa. 


THOMAS H. L. FOSTER 
“ice President 
Frank B. Foster, Inc. 
Pittsburgh, Pa. 


RAYMOND 8. GANDY 
District Sales Manager 
The American Lubricants Co. 
Homewood, Ala. 


ROBERT O. GEE 
1 pplication Engineer 
Reliance Electric and Engineering Cx 
Cleveland, Ohio 
JOHN W. GERRITY 
Industrial Sales Engineer 
National Carbon Co. 
Atlanta, Ga. 
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Exide-lronclad 


BATTERIES 


ARE YOUR BEST 
POWER B0Y — 
AT ANY PRICE 


They AssurE high maneuverability of trucks... 
rapid, accurate handling of material. PROVIDE uni- 
form rate of material handling with no unscheduled 
down time. SHow lowest costs of operation, main- 
tenance, repair, depreciation . . . inherently safe. For 
all types, sizes, makes of battery-electric trucks— 
hand or rider. Call in an Exide representative, and 
let him prove these facts. 


Exide INDUSTRIAL DIVISION 
The Electric Storage Battery Company + Philadelphia 


Exide Batteries of Canada, Limited, Toronto 
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ANTHONY F. GESSLER 
Squad Superrisor 
United Engineering & Foundry Co 
Pittsburgh, Pa. 
rHOMAS L. GOLDEN 
Service Engineer 
General Electric Co 
Philadelphia, Pa. 
JOSEPH W. GOLDENBERG 
Plant Engineer 
Lewin Mathes Co. 
Metals Div. 
Monsanto, Il! 
LANIER GREER 
Consulting Engineer D.C Machinery 
Reliance Electric & Engineering Co. 
Cleveland, Ohio 
J. N. GRIMA 
Sales Engineer 
Wean Engineering Co. 
Warren, Ohio 
KENNETH A. GUTH 
Vechanical Engineer 
Lewin Mathes Co 
St. Louis, Mo. 


HOWARD H. HANDORF 
satiea Enoinec r 
General Electric Co, 


Detroit, Mich. 
W. HEBESTREET 


Vice President, Director Development Dir. 


Chemical Conversion Corp. 
Chicago, UL. 

1. M. HENDRICKSON 
Vice President Research and Development 
Pannier Corp 
Pittsburgh, | 

ROLLAND L. HOFFMAN 
District Manager 
Bloom Engineering Co. 
Ardmore, Pa. 

Kk. A. HORSLEY 
Electrical Superintentent 
Provincial Engineering Co., Ltd 
Niagara Falls, Ontario, Canada 

rAKAAKL ITO 
Supervisor, Cold Rolling Seetior 
Hiro Hata Works 
Fuji Iron and Steel Co. 

Himeji City, Pref. Hyogo, Japan 

DIPL. ING. KARL IVO 
Chief Engineer of Mechanical Dent. 
Dortmunder Bruckenbau 
C. H. Jucho 
Dortmund, West Germany 

GEORGE F. JESSUP 
Sales Engineer 
Cutler-Hammer, Inc 
Chicago, Ul 

CLINTON H. JOHNSON, JR 
Sales Engineer Electrostatic Precip. 
Metal Products Div 
Koppers Co., Ine. 

Baltimore, Md. 

DON R. KNUEBEL 

Nale s Engineer 
F. Houghton & Co 
Pittsburah. Pa. 

FRED J. LAMARK 
Jesigner 
General Electric Co 
Pittsburgh, Pa. 

KEITH F. W. LANGAN 
President and General Manager 
Langans Welding and Lron Works, Ltd. 
Welland, Ontario, Canada 

FRANKLIN B. LANNING 
Irdustrial Furnace Engineer 
Drever Co. 

Philadelphia, Pa. 

HARRY W. LAWSON, JR. 

Sales Representative 
Laclede-Christy Co. 
Pittsburgh, Pa. 


CHARLES P. LEVINGER, JR 
Field Engineer 
J. Guy Griffith Co. 
Pittsburgh, Pa. 


GEORGE W. LINKHAUER 


Vice President 


Pittsburgh Engineering and Machine Co. 


Pittsburgh, Pa. 


JAMES A. LOVELL 
Sales Engineer 
Ebbert & Kirkman Co., Inc. 
Birmingham, Ala. 


FRED H. MeCURDY, 

Salea Re presentative 

T he Brooks Oil Co. 
Pittsburgh, Pa. 


J. T. McFARLAND 
District Manager 
Hagan Corp. 

St. Louis, Mo. 


PAUL R. MeGEHEE 
Plant Superintendent 
Reynolds Metals Co. 
Brookfield, Ill. 


MERVIN KE. McHENRY 
Industrial Sales 
Ross Radio Co. 
Youngstown, Ohio 
HUGH McKER, JR 
Sales Engineer 
W. P. Nevins Co 
Chicago, Ul. 
EK. F. McRAE 
Sales Engineer 
Provincial Engineering Co., Ltd. 
Niagara Falls, Ontario, Canada 
DONALD K. MARTIN 
District Manager 
Surface Combustion Corp. 
Pittsburgh, Pa 
FRANK EDWARD MAURER 
Superintendent Electrical Engineering 
Olin Industries, Inc 
East Alton, Ul. 
RALSTON W. MERCHANT 
Sales Engineer 
G. W. Anderson Co, 
Pittsburgh, Pa. 
JOSEPH MERRICK 
anager 
Clark Controller Co, 
Youngstown, Ohio 
WALKER T. MEYER 
Assistant Sales Manager 
M. H. Detrick Ce. 
Chicago, Ul. 
CLAUDE A. MITCHELI, IR 
District Manager 


Electric Controller & Manufacturing Co. 


Houston, ‘Texas 
EDGAR A. NAVE 

Production Manager 

Olin Industries 

Metals Div. 

East Alton, HL 


ROSS NEBOLSINE 
resident 
oan 9g Corp. 
New York, N. Y. 


JUDSON NEFF 
Mane Al rof Mann} wluring Operations 
Mackintosh-Hemphill Co. 
Pittsburgh, Pa. 


KARL NEUMANN 
Technical Director and Co-Owrer 
Moeller & Neumann, G.M. B.T. 


St. Ingbert, Saar, Germany 


CARL W. OETTINGER 
Electrical Design Engineer 
Auburn & Associates, Inc, 
Pittsburgh, Pa. 


ROBERT A. OTT 
President 
Rovers Structural Steel Co, 
Corry, Pa. 
DONALD M. PADDON 
Partner 
Paddon Co. 
Youngstown, Ohio 
ROBERT A. PATTERSON 
ay Superintendent 
Blaw Knox Co. 
Power Piping Div. 
Pittsburgh, Pa. 
LEONARD C. PESKIN 
President 


Pherma!l Research & Engineering Corp. 


Conshohocken, Pa. 


H. C. PHILANDER 
District Sales Manager 
Laclede-Christy Co. 
Pittsburgh, Pa. 


Cc, E. PRICE 
Brawh Mgr Mfg. and Repair Dept. 
Westinghouse Electrie Corp. 
Birmingham, Ala. 


ANDRE PRUDHOMME 
Wxpediter 
Ramseyer & Miller, Inc. 


Paris, France 


EDWARD B. PURCELL 
Vanager Roll Div. 
Youngstown Foundry & Machine Co, 
Youngstown, Ohio 


JAMES K. REDDING 
Salesman 
Yale & Towne Manufacturing Co. 
Materials Handling Div. 
Philadelphia, Pa. 
iH. L. RICHARDSON 
District Manager 
Research Corp. 
Pittsburg!), Pa. 


DR. ENG. PETER FREDERICK GEORGE 


RITTER 
Chief Ensineer 
Dortmunder Bruckenbau 
C. H. Jucho 


Dortmund, West Germany 


H. W. ROBINSON 
Cleveland District Sales Manager 
Monarch Machine Tool Co. 
Sidney, Ohio 

LAWRENCE R. ROBINSON, JR. 
Executive Vice President 
Robinson Pipe Cleaning Corp. 
Canonsburg, Pa. 

ANDREW SABOL 
Partner 
Matteson Engineering Service 
Salem, Ohio 

ALBERT SCHADE, Il 


Power Engineer — Industrial Power Plants 
United Engineers and Constructors, tn 


Philadelphia, Pa. 

\. L. SCHRALLA 
Application Engineer 
Westinghouse Electric Corp 
San Francisco, Calif. 

M. W. SCULARI 
Industrial Sales Supervisor 
Westinghouse Electric Corp. 
San Francisco, Calif. 

L. E. SNELLGROVE 
Vice President 
Elmer W. Pfeil, Inc. 
Cleveland, Ohio 

OREN C. SNIDER 
General Foreman Plant Services 
Olin Industries, Inc. 
Metals Div. 
East Alton, Il. 

©. GEORGE SPECHT, JR 
Sales Engineer 
Electro Metallurgical Div. 
Union Carbide and Carbon Corp 
Detroit, Mich. 

PRANK B. STREINE 


1ssistant Vice President 


Continental Foundry and Machine Co 


Pittsburgh, Pa. 
ELMER B. SVENSSON, JR. 
District Engineer 
lhe Torrington Co. 
Pittsburgh, Pa. 
CHARLES W. SYAK 
Secretary and Treasurer 
Syro Steel Co., Ine 
Girard, Ohio 
PAUL TANDLER 
Mechanical Engincer 
Lewin Mathes Co 
St. Louis, Mo. 


B. ROBERT TERRICK 


Manufacturers’ Representative and Service Engr. 


Vacuum Conveyor Co. 


Badall Engineering & Manufacturing Co 


Norristown, Pa. 

kK. T. TREBILCOCK 
Sales Engineer 
Salem-Brosius, Inc. 

Salem, Ohio 

DR. OSKAR WALDRICH 
Proprietor 
H. A. Waldrich G.M. B.H 
Siegen, Germany 

W. B. WALLIS 
President 
Pittsburgh Lectromelt Furnace Corp 
Pittsburgh, Pa. 

GEORGE P. WILSON, JR. 
Assistant to Vice President 
Koppers Co.. Inc. 

Engineering & Construction Div 
Pittsburgh, Pa 

VICTOR H. YAEGER 
{rea Superintendent Rolling Mill 
Dow Chemical Co. 

Madison, Ill. 

C. ZINGREBE 
Manufacturers’ Representative 
Cleveland, Ohio 


Junior 


AUBREY H. BONE 


Junior Engineer, Fuel Engineering Dept. 


Bureau Steam Engineering 
Tennessee Coal & Lron Div. 
United States Steel Corp. 
Fairfield, Ala. 

DAVID GORDON DICKSON 
General Engineering Clerk 
Alan Wood Steel Co. 
Conshohocken, Pa. 

rHOMAS H. CLAUSS 
Draftsman 
Great Lakes Steel Corp. 
Ecorse, Detroit, Mich. 

JOHN B. CORNISH 
Looper — Enginerring Traince 
Bethlehem Steel Co. 
Lackawanna, N. Y. 

JOHN V. ESPENSHADE, JR 
Looper 
Bethlehem Stee! Co. 
Lackawanna, N. Y. 
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Lone Star Steel Company 











selects Selas Furnaces to... 


Largest Selas Radiant 
Heat Tube Normalizing 
Furnaces Speed Output ... Save Space 


Instead of six minutes for heating and fifteen minutes for holding, considered 
necessary with conventional heat treating equipment, Lone Star engineers 
selected Selas radiant heat furnaces. This meant tube normalizing on a through- 
line basis that took only 66 seconds... reduced space required... tied the 
heat treating operation directly to the tube mill at mill speed. 


There are two Selas radiant heat furnace lines for normalizing at the Lone 
Star, Texas plant: 
No. 1 Furnace line heat treats 90 tons per hour of welded tubing (414” 
to 16” O.D.) at speeds of 40’ to 90’ per minute. 
No. 2 Furnace line heat treats 45 tons per hour of welded tubing (1.90” 
to 6.625” O.D.) at speeds of 75’ to 180’ per minute. 


This is just one of many examples of how Selas engineers designing, manu- 
facturing and applying Selas radiant heat processing equipment have speeded 
up metal working . . . assured precise uniformity . . . improved product quality. Ne Yup, i 
Let them help you. Write for complete details on this and other Selas installations. “athe, “th 


CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry e Development ¢ Design ¢ Manufacture 
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RCA Industrial TV 








Now Industry-Designed for 








IMPORTANT: 












New Low Prices 
Now in Effect! 








SMALL, 
RUGGED 
CAMERA— 


only 1014” x 5” x 3'4"—goes 
anywhere—sees with amazing 
definition— picks up fine meter 
readings—shows practically any 
operation or process in detail. 










FOR 
OUTDOOR 
SUPERVISION— 


new weatherproof housing 
protects camera from cold, heat, snow, and rain— 
makes RCA Industrial TV a true round-the-clock, 
round-the-calendar instrument. 








OPERATIONS— 


bs RCA’s new water-cooled lens per- 
mits direct viewing of operations 
where temperatures run up to 
2900°F. 


__j FOR HIGH-TEMPERATURE 
’ 


FULL LINE OF ACCESSORY 
AND CONTROL EQUIPMENT 
DESCRIBED IN NEW, 

FREE BOOKLET 


FOR YOUR COPY MAIL COUPON NOW 
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PANEL-MOUNTING MONITOR— 


fits your present control board— becomes an integral 
part of your instrumentation setup. All camera 
functions are controlled at monitor. Four-hundred- 
line resolution for high-definition image. 


FOR 
HAZARDOUS 


~~. . 





CONDITIONS—new explosion-proof housing lets 
you place your camera in any location too hazard- 
ous for your personnel. 


---—-—-— FF 


.@ 


INDUSTRIAL PRODUCTS 


RADIO CORPORATION 
of AMERICA 


ENGINEERING PRODUCTS CAMDEN, H. J. 
in Ceneda: RCA VICTOR Company Limited, Montreal 


Radio Corporation of America 
Dept. C-188, Building 15-1, Camden, New Jersey 


Please send me the new booklet, RCA Industrial TV. 

















Name Title 
Company 

Address 

Ciy—— Zone—_____State. 
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WHERE TO BUY 














DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents” 


P. O. Box 750 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sabel E. Baum Telephone 4-0417 


METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 


Park Building PITTSBURGH, PA. 
COurt 1-7032 














CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 


Board of Trade Bidg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 22-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland™ Worm Gearing and Worm Gear 
Speed Reducers 
THE FARVAL CORPORATION 
“Farval" Centralized Lube System: 
LUBRICATION PRODUCTS COMPANY 
“Stapax"™ Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
“Amerigeor"™ Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 
“Truarc™ Retaining Rings 
2400 W. Clybourn St. 
Milwaukee 3, Wisc. 


Phone: 
Division 2-7844 












ATTERSON 
MERSON 
OMSTOCK, INC. 





P+) 
Ga 
TSBURGH: 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 








Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 11-5014 








PHILADELPHIA DISTRICT 





TOWLE & Son Co. 
18 West Chelten Ave. 
PHILADELPHIA 44 


Representing: 


Cincinnati 16, Ohio 











GE 8-1930 


THE TOOL STEEL GEAR AND PINION CO. 








PITTSBURGH DISTRICT 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC 
2220 OLIVER BUILDING PITTSBURGH 2. 
Cable Address ‘'f TER” Pittsburg? 


PA 
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W. G. KERR CO., INC. 

520 Oliver Building 
Phone: ATlantic 1-4254 
Representing: 
FOOTE BROS.—Gears and SpeedReducers 
REEVES—Variable Speed Drives 
THOMAS—Fiexible Couplings 
WICHITA—Air Tube Disc Clutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT —Sheet Lifters —Welding 
Positioners—Track Cranes 





PITTSBURGH, PA. 


PITTSBURGH (Continued) 





RITTER ENGINEERING CO. 


Engineers - Distributors - Contractors 


1515 WEST LIBERTY AVE 
PITTSBURGH 26, PA 


Representing: 


TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems” 


Phone 
LOCUST 1-1303 











OHIO LOCOMOTIVE CRANES 
WELLMAN (Williams) Buckets 
Clamshell — dragline — grab's 
hook-on and special buckets 
NORTHWEST crawler and truck-mounted 
cranes and shovels 
LOCOMOTIVES — Diese! & Diesel Electric 
New and Used Equipment 
H. KLEINHANS CO. 
Established 1911 
560 ALCOA BUILDING 
PITTSBURGH 19, PA. Phone AT 1-464] 





CONSULTING ENGINEERS 





ROSS E. BEYNON 


Consultant 

ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, I Illinois 
Telephone SAginaw 1-3466 








LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 











W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electrical Engineers 


Engineering * Design * Layout 


Heovy Industrial Power & Light 


204 Columbio Building .. Cleveland 15, Ohio 
Prospect 1-2060 











CONSTRUCTION 
COMPANY, INC. 
204 Chemsteel Bidg.. Walnut St., Pittsburgh 32, Pa 


CHEMSTEE 


g Send data on Engineering & Construction facilities for 
§ ACID-ALKALI-PROOF CONSTRUCTION 
, of pickling and other tanks; flooring 
é 
~ 





‘ 
, 
, 


SSA(TEAR OUT & MAIL WITH accumu 


Pk OO OY fae 








Engineered-Rebuilding of your Mzchine Tools 
SIMMONS MACHINE TOOL CORP. 


Albany 1, New York 


Pittsburgh Representative: 
3541 Laketon Road PEnhurst 1-3700 





221 


EQUIPMENT FOR SALE 





POSITIONS VACANT 


POSITIONS WANTED 


an ITRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


WHERE TO BUY 


BIRMINGHAM DISTRICT 







































A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON —"s 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 





YUEST. | 





E, MO. 
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TO ADVERTISERS 


MARCH, 1954 
A Linde Air Products Co., Division of 
Adalet Manufacturing Co... 170 . a and Carbon Corp. 20, = 
Aetna-Standard Engineering Co. <a ink-Belt Co. 
Air Products, Inc... .. 202 Lintern Corp., The... 180 
Ajax Plestate Coupling Co. 209 Lovejoy Flexible eects ° i 154 
Alliance Machine Co. 143 
Allis-Chalmers Manufacturing Co. 4, 5, 144, 145 Mackintosh-Hemphill Co. ._ 187 
American Brake Shoe Co., ea i re omg 4 Engineering and os 
lectro-Alloys Division 33 onstruction Co. 
American Brake Shoe Co., Manning, Maxwell and Moore, Inc. 10 
Nationa! Bearings Division 142 paige | ae Porcelain Co. = 
American Bridge Division, cKee o., Arthur G. 
U.S. Stee! Corp.. 130 Mesta Machine Co. 224 
American Chemica! Paint Co. 155 Michigan Tool Co., 
American Shear Knife Co.. ; 203 _ Cone-Drive Gears Division 120 
American Wheelabrator and Equipment Corp... .171 Miles and Partner, John (London, Ltd.) 52 
Anker-Holth Division, ~ econny serene Ansa Regulator Co. 50, 51 
Wellman Engineering Co.. 204 organ Construction Co. 
Askania Regulator Co. 182 
B Nagle Pumps, Inc. 203 
Bailey Co., William M. 196 National Carbon Co., Division of 
Bailey Meter Co... __. 176 Union Carbide and Carbon Corp. 126, 172 
Bedford Foundry and Machine Co. 141 ce) 
ae Steel Foundry and Machine Co... 175 ye nly oe Co., The = 
law-Knox Co., fo mnie Lo., The 
Machinery Division 11 = ay wegeety bey 
Blaw-Knox Co., onite Lo., e 
Rolls Division 164, 165 ; P 
Blaw-Knox Co., Pennsylvania Transformer Co. 37, 38 
Union Steel Castings Division 125 Pittsburgh Lectromelt Furnace Corp. 54 
Bliss Co., E. W.... 46, 47 Plastee! Products Corp. 131 
Brooks Oil Co. 181 Poole Foundry and Machine Co. 222 
Browning and Co., Inc., Victor R. 197 Post-Glover Electric Co. 166 
Bussmann Manufacturina Co. 132, 133 Pyle-National Co., The 170 
R 
Cities Service Oil Co. 35 Radio Corp. of America 220 
Clark Controller Co. 134 Republic Flow Meters Co. 186 
Clark Equipment Co., Ross Carrier Line, Roberts and Schaefer Co. 44 
Industrial Truck Division 9 Rowan Controller Co.. 42 
Cleveland Crane and Engineering Co... . 48 R-S Furnace Corp. 200, 201 
a Foundry and Machine Co. 7 Rust Furnace Co. 119 
rane Co.... 136 Rust-Oleum Corp. 15 
Cutler-Hammer, Inc. Cover 2 Ss 
: : ’ Salem-Brosius, Inc. 135 
Documentation and Licenses, Paris, France 52 Selas Corp. of America 219 
Dowell, Inc... 138 Simmons Machine Tool Corp. 159 
Drever Co... 123 Simonds Abrasive Co. 184 
Duraloy Co., The 156 SKF Industries, Inc. 161 
: E Smeeth-Harwood Co. 170 
Electric Controller and Stamco, !nc. ; 193 
Manufacturing Co. 2, 34, 157 Sun Oil Co...... 16 
Electric Furnace Co., The 8 Surface Combustion Corp. 40, 41 
Electric Machinery Co. 43 Sutton Enginecring Co. 153 
Electric Storage Battery Co., The 217 T 
Elliott Co... . F 30, 31 Taylor Chain Co., S. G. 150 
Texas Co., The. . Cover 4 
Falk Corp., The , . 168 Timken Roller Bearing Co., The Cover 1 
Farmers Engineering and Manufacturing Co. 160 Titzel Enaineerina. Inc 206 
Farrel-Birmingham Co., Inc. 36 Tersin oo Co The ‘ 
Farval Corp., The.. Cover 3 9 EE ee 
: : , Bantam Bearings Division 169 
Flinn and Dreffein Engineering Co. 52 Trabon Enaineerina Cor 194 
Flower Manufacturing Co., D. B. 212 Truflo —- 9 “a 152 
Foote Brothers Gear and Machine Corp. 162 F 
Fuller Co., The 147 , ’ U 
~— ee yn ee Corp., — 
Garlock Packing Co., Th 183 inde Air Products Co.. ; 
General Electric ho . 12, 13 — Carbide and Carbon Corp., 
General Motors Corp., ational Carbon Co. 126, 172 
Hyatt tian Mietelen 129 United Engineering and Foundry Co. 19 
General Refractories Co. 199 United States Graphite Co. 18, 207 
Guyan Machinery Co., Inc. 210 Vv 
Vaughn Machinery Co. 22 
Haliden Machine Co., The. . 52 WwW 
Hunt and Son, Inc., C. B.... 208 Wagner Electric Corp. 179 
Hyde Park Foundry and Machine Co. 158 Waldron Corp., John 198 
; l Walker Process Equipment Co. 167 
Ideal Industries, Inc. : 210 Wean Engineering Co. 52 
Industrial Gear Manufacturing Co. 29 Wean Engineering Co. of Canada, Ltd., The 52 
Insul-Mastic Corp. of — 39 es Equipment Corp. 52 
ellman Engineering Co., The 205 
Joy Manufacturing Co. 185 Wiley and Sons, Inc., John 208 
Wilson Engineering Co., Inc., Lee 32 
Kaiser Aluminum and Chemical Corp. 45 Y 
Koppers Co., Inc. 137, 213 Yoder Co... 163 
L Youngstown Alloy Casting Corp. 21 
Leeds and Northrup Co. 6 Youngstown Foundry and Machine Co., The 17 
















































































FINISH GRINDING A LARGE MESTA BACKING-UP ROLL 
IN A MESTA HEAVY DUTY ROLL GRINDER 





ynveyor speed doubled, 


$12,000 labor saved 
with Farval 


N a plant with 110,000 feet of coal conveyor, the 

company employed 4 men per shift to hand- 
lubricate the 650 bearings on 17 conveyor drive 
units. Bearings frequently heated up or failed be- 
tween oilers’ visits. Other bearings were neglected 
while those in trouble were being nursed along. 
Conveyor speed had to be reduced and coal de- 
livery slowed down. 


Then Farval was installed. Twenty-six manually 
operated centralized lubricating systems were ade- 
quate to serve the 650 bearings. Since then there 
has not been a single bearing failure due to lack of 
lubrication. Conveyor speed has been stepped up 
from 300 feet to 600 feet per minute, and coal de- 
livery approximately doubled. And it requires only 
2 men per shift to operate the 26 Farval systems— 
an annual saving in oiling labor alone of more 
than $12,000. 


Thousands of Farval Centralized Systems of Lubri- 
cation have been installed in industry. In coal prepa- 
ration plants, for example, Farval serves Conveyors, 
Feeders, Crushers, Shakers, Vibrating Screens, 
Elevators, Washers, Jigs, Dryers, Mixers, Loading 
Booms and Drives. 

Farval is the original (patented) Dualine system of 
*ntralized lubrication that has proven itself through 

~rs of service. The Farval valve has only two 

ying parts—is simple, sure and foolproof, with- 
Out springs, ball-checks or pinhole ports to cause 
trouble. Through its wide valve parts and full hy- 
draulic operation, Farval unfailingly delivers grease 
oF vil to each bearing—as much as you want, exactly 
measured—as often as desired. Indicators at every 
hearing show that each valve has functioned. 


tite for Bulletin 26 for full details. The Farval 
. ration, 3278 East 80th St., Cleveland 4, Ohio. 


filiate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 
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WORKS BEST 
UNDER PRESSURE 


HE lubricant for your enclosed reduction gears must 
be one that easily withstands extreme pressures. Use 
Texaco Meropa Lubricant. Its high and long-lasting EP 
properties make it tough, sturdy and wear-resistant — 
assure smooth, quiet operation — full protection even 
under the most severe service — lower maintenance costs. 
Texaco Meropa Lubricants have extra resistance to 
oxidation and thickening. They will not foam, will not 
separate in service, storage or centrifuging. And you can 
depend on them to protect bearings from corrosion. 





Lubricate oil film bearings on back-up rolls with Texaco 
Regal Oil. This heavy duty, turbine-quality oil effectively 
resists oxidation and sludging, saves you money because 
it keeps systems clean, bearings fully protected. 

Let a Texaco Lubrication Engineer help you get greater 
efficiency and lower maintenance costs throughout your 
mill. Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, N. Y. 


TEXACO Meropa Lubricants 


FOR STEEL MILL GEAR DRIVES 


TUNE IN. 





. « METROPOLITAN OPERA radio broadcasts every Saturday afternoon. See newspaper for time and station 








